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FOCT P NCO 13706—2006

Mpeaucnosune

Lienn v npuHumnel cTaHgapTm3auum B Poccuiickoin @egepauym ycTaHoBneHbl ®efepanbHbiM 3aKOHOM OT
27 neka6bps 2002 r. Ne 184-»3 «O TEXHWYECKOM PerynvpoBaHum», a npasuia NPUMEHEHNS HauUoHabHbIX
cTaHpapToB Poccuiickoli ®epepauun — FOCT P 1.0—2004 «CtaHgapTtusauus B Poccuiickoli ®egepavun.
OCHOBHbIE NOIOXEHUSA»

CBefloHUs 0 cTaHaapTe

1 NOArOTOBJ/IEH ®epepanbHbiM roCyAapCTBEHHbIM YHUTApHbIM NpeanpusaTrnem «Bcepoccuiickuii
Hay4YHO-NcCnefoBaTeNnbCknii MHCTUTYT CcTaHgapTusaunm u ceptudmkauum B MalMHOCTpoeHun» (Pryrm
BHUNHMALL),

O6LLecTBOM C OrpaHNYeHHON OTBETCTBEHHOCTbIO «HayuyHo-nccnenoBaTebCkuii U NPOEKTHO-KOHCTPYK-
TOPCKUIA MHCTUTYT XMMMUYECKOro MawnHocTpoeHus» (OO0 NIEHHUNXMMMALL) Ha ocHOBe COGCTBEHHOIO
ayTeHTMYHOro nepesoja CTaHAapTa, ykasaHHOro B nyHKTe 4

2 BHECEH TexHn4eckMM KOMUTETOM Mo cTaHgapTm3aumun TK 260 «O6opyaoBaHme xummyeckoe nHedre-
nepepabartbiBatoLLee»

3 YTBEPX/[EH VI BBEJIEH BAEVNCTBVE Mpukasom ®efepansHOro areHTcTaa No TeXHUYECKoMy pery-
NupoBaHuio n meTposiorun ot 15 moHa 2007 r. No 139-cT

4 HacTosiuniA cTaHAapT UAEHTUYEH MeXayHapoAHoMy cTaHaapTy NCO 13706:2000 «HedtaaHasa npo-
MbILIEHHOCTb U MPOMbILWIEHHOCTb MPUPOLHOTO ra3a. TensI006MEHHVKM C BO3AYLHbIM OXIaxgeHnem»
(1S 013706—2000 «Petroleum and natural gas industries — Air-cooled heat exchangers»).

HaumeHoBaHWe HacToslWero craHjapta U3MeHeHO OTHOCUTE/NIbHO HaMMeHOBaHWSA WAEHTUYHOro emy
MeXAyHapoAHOro ctaHgapTa ans npusegeHus B cootseTcteme ¢ FOCT P 1.5—2004 (nyHkT 3.5).

Mpy NpyMeHeHn HacTosALero cTaHfapTa pekoMeHAyeTCs UCM0/1b30BaTh BMECTO CChITOYHbIX MeXyHa-
POAHbIX CTaHAapPTOB COOTBETCTBYHOLME UM HaLMOHa/bHblE CTaHAapTbl Poccuiickoih degepaunm, ceefeHns o
KOTOPbIX MPUBEAEHbI B AOMNOHUTENIBHOM NPUNOXeHun D

5 BcTaHgapTe peanu3oBaHbl HOPMbl PefepanbHbiX 3aKOHOB OT 21 nioHA 1997 T. Np 116-®3 «O npomblLL-
JNIEHHOI 6€30MacHOCTU ONacHbIX NPOM3BOACTBEHHbLIX 06 BEKTOB» 1 0T 27 Aekabps 2002 1. No 184-93 «O TeXHU-
YEeCKOM perynmpoBaHnumn»

6 BBEJEH BIEPBbIE

MHbopmauma 06 M3MeHeHMAX K HacTOoALWEeMy CTaHAapTy nNyb/ivKyeTCa B €XerogHo nsgaBaemom
UH(OpPMaLMOHHOMYKa3aTene «HaunoHanbHble CTaH4apThi», @ TEKCT U3MEHEHUI M NONPABOK — B €XeMe-
CAYHO N3gaBaeMbiX MH(OPMALMOHHbIX YKa3aTensax «HauuoHanbHble cTaHgapThi». B cnyyaB nepecmoTpa
(3aMeHbl) UM 0T MEHbI HACT OALLLEr0 CTaHjapTa cooTBeTCTBYlOLLEee yBeJoMeHne byfeT ony6InKoBaHo
B ©XXeMeCsAYHO n3gaBaemMoM NHPOpPMaLOHHOM YKasaTersne «HauoHanbHble cTaHgapThi». COOTBETCTBY-
oLLasn MHopMauus, yBeJOM/IEHUE Y TEKCT bl pa3meLLalo T Ccsl Takxke B MH(hOpMaLMOHHO cucTeme obL,ero
nofb30BaHNsi — Ha ohuLmnanbHOM caliTe deaepasbHOro arBHCTBA N0 TEXHUYECKOMY PETY/IMPOBaHUI0 1
MeTponorun B ceTun VIHTepHeT

©CTaHpapTuHdgopm. 2007

HacToswuii cTaHAapT He MOXeT GbiTh NOSIHOCTLIO UM YACTUYHO BOCMPOU3BEAEH, TUPAXUPOBAH U pac-
MPOCTPaHEH B KayecTBe 0huLManbHOro U3gaHus 6e3 paspelleHns ®efepasbHOIO areHTCTBa No TEXHUYECKO-
MY perysiupoBaHuio 1 MeTposiorum
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BeBegeHve

MexgayHapoaHbili ctaHaapT MCO 13706:2000 ocHoBaH Ha cTaHfapTe AMEpUKAHCKOro HedTAHOro
uHctuTyTa (API) 661, yeTBEpTOE U3JaHNe, HOS6pb 1997.

Monb3oBaTenun mexayHapogHoro ctaHgapta MCO 13706:2000 f0/1KHbI MOHUMATbL, YTO B OTAE/IbHbIX
cryvasx npUMeHeHNs MoryT 6biTb HE06XOANMbI fONOHUTE bHbBIE U OT/IMYAKOLWMECA TPe6oBaHUS.

MexayHapoaHsbili ctaHaapT WCO 13706:2000 He MMeET Lenblo 3anpeTnTb NpoAasLy npofaBartb Wan
nokynaTtesnto npuobpeTaTtb anbTepHaTUBHOE 060py0BaHNE NN APYTMe TEXHUYECKEe peLlueHns AN KOHKpeT-
HOro cny4yas NpUMeHeHus.
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HALWOHA/NbHBLINR CTAHAAPT POCCUWNCKOWN GENLEPALUMN

AMMNAPATbLI C BO34YLWHbBIM OXNAXAEHVNEM

O6uue TexHuyeckne Tpe6oBaHuUA

Air-cooled apparatus. General technical requirements

JNata BBegeHna — 2007—10—01

1 O6nacTb NpUMeHEeHNS

HacToawwuii cTaHfapT ycTaHaBniMBaeT TpeboBaHUsl N pekoMeHzauuy no NpoekTMpoBaHuio, Matepua-
nam, U3roTOB/MIEHUIO, KOHTPOJIHO, UCMLITAHWSIM M NOATOTOBKE K OTIPY3Ke anmnapaTtos ¢ BO3AYLIHbIM OX1aXAEHN-
€M [/191 UICNO/Ib30BaHNsA B HEYTAHON 1 ra30BOV NPOMBbILLIEHHOCTH.

HacTosawwuii ctaH4apT NPpUMeHUM K annapaTaM € BO3AYLUHbIM OX/aKAeHWeM, npefHas3HaYeHHbIM Ans
OX/TXAEHNSA 1 KOHAEHCALMWN Pa3/INYHBIX CPej, C FOPU30HTaSIbHLIMU TPYGHBLIMM NMyYKamu, HO Er0 OCHOBHbIE Tpe-
60BaHuMs foNyckaeTcs NPUMEHSITb U KAPYTMM KOHGUrypauusm.

2 HopwmaTtuBHbIE CCbUIKA

HuxeykasaHHble HOpPMaTVBHbIE [JOKYMEHTbI COAEpPXaT NOSIOXEHUsA, KOTOPble NOCPEACTBOM CCbIJIOK B
3TOM TEKCTe COCTaB/IAOT MOJIOXKEHNA MeXAyHapoaHoro ctaHgapTa. [na 4aTupoBaHHbIX CCbIJIOK NOc/eayto-
LMe NonpaBkn UV NePecMoTpPbl ATUX Ny6ANKaLMA He NpuMeHsATcsA. OfHako CTOpoHaM cornatueHunii, 6asupy-
IOWMMCA Ha MeXAyHapoAHOM cTaHgapTe, PeKOMeHAYyeTCs u3yyaTb BO3MOXHOCTM TMPUMEHEHUA CaMbIX
nocnegHvx n3gaHunii HUKeykasaHHbIX HOPMaTUBHbIX OKYMEHTOB. [19 HefaTUPOBaHHbIX CCblIIOK HE06X0ANMO
1Cnosb30BaThb camoe nocnefHee n3faHne HOpMaTUBHOIO JOKYMEHTA, Ha KOTOPbIA caenaHa ceblnka. Komute-
Tbl — 4neHbl ISO v IEC BefyT NnepeyHmn AeiiCTBYOLNX MeXAYHapO4HbIX CTaH4apTOB.

B HacToALWweM cTaHfgapTe UCMO/b30BaHbl CCbISIKN Ha Cneayloline cTaHaapTbl:

MCO 76 TMoAwmnnHNKM kKaveHnss — HoMUHaIbHbIe CTaTUYecKne Harpysku

NCO 281 TMoAWUNHMKA KauyeHWss — HOMUHaNbHble AVHAMWYECKMEe Harpy3km U HOMUHa bHbIA CPOK
CNyX6bl

NCO 286 (Bce yacTu), cuctema AonyckoB un nocagok MCO

NCO 1081 PeMeHHbIl npuBog — KNMHOBMAHbBIE PEMHU, PEMHW C KNIMHOBUAHBIMU pobpamun v cooTBe-
TCTBYIOLLME LLKMBbI C KaHaBkaMun — CnoBapb

MCO 1459 Metanninuyecknme MnokpblTUA — 3awmra OT KOppo3uUM MeTOAOM T[Opsyero LMHKoBa-
HUA — PykosogsLumne npuHLmnbI

NCO 1461 LiuHKOBble MOKPLITUSA, NONYYEHHbIE METOLOM MOrPYXXeHUs1 B pacrnsas, Ha U3roTOBJIEHHbIX
XENe3HbIX U CTasIbHbIX N34eNnax — TexHuYeckne yCIoBUSt U MeTO/bl UCTbITaHWIA

MCO 2491 ToHkvne napasnnefibHble LUNOHKM U COOTBETCTBYIOLLME LWINOHOYHbIE KaHaBku (pa3mMepbl B
MUNIMMeTpax)

NCO 3744 Akyctmka — OnpefeneHune ypoBHENn MOLLHOCTM 3BYKa OT MCTOYHMKOB LLYMa C UCMO/b30Ba-
HVeMm 3BYKOBOrO AaBneHns — TexHuyecknii MeTo onpeaeneHns B CBO604HOM nose Hag oTpaxatoLel naoc-
KOCTbI0

MCO 4183 PemeHHble npuBoAbl — Knaccuyeckue uyskne KIMHoBUAHble peMHU — LLUK1BLI C KaHaBKa-
MK (cMcTema, OCHOBaHHas Ha LuMpKHe 6asbl oTcueTa)

N3paHne opuymnanbHoe
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NCO 4184 PemeHHble npuBoabl — Knaccuyeckne nyskue KIMHOBUAHbIE PpeMHU — [1/IMHbI B cUCTEMeE
oTcyeTa

NCO 5287 MpuBofbl C Y3KAMW KIUHOBUAHBIMU PEMHAMW AN aBTOMOOWIbHON MPOMBbILLIEHHOC-
T — McnbiTaHne Ha ycTanocTb

MCO 5290 PemeHHble npuBoabl — LLKMBbLI C KaHaBKaMu A1 COeAUHEHHbIX Y3KUX KITUHOBUAHBLIX peMm-
Hell — CeueHus kaHaBok 9J. 15J, 20J n 25J (achhekTuBHasA cuctema)

NCO 8501-1 MMoparoToBKa CTasbHbIX NOBEPXHOCTEN NepesHaHeceHnem Kpacoky pOACTBEHHbIX MPOAYK-
TOB — BusyasibHas oueHKa YNCTOTbl NOBEPXHOCTU — YacTb 1: CTeneHn KOpposuu v CTeneHn MNoAroToBKM
CTa/IbHbIX MOBEPXHOCTEN 6€3 NOKPbITUS U CTa/IbHbIX MOBEPXHOCTE NOC/1e NOIHOTO yAa/IeHNS MPEXHUX NOKPbI-
T

NCO 9563 PemeHHble NMpuBOAbl — DNEKTPONPOBOAHOCTb aHTUCTATUYECKUX GECKOHEYHbIX CMHXPOH-
HbIX peMHeil — XapaKkTepuUCTUKN U METOA UCTbITaHUI

NCO 10436 HedTAHaa NpOMbILIEHHOCTb U MPOMbILLIEHHOCTb MPUPOAHOro raza — apoBblo Typ6u-
Hbl 06LLEero Ha3HauYeHus AN 06CnyXMBaHUa HePTEeOUNCTUTENBbHBIX YCTAHOBOK

3 TepmMuHbI 1 onpegeneHns

B HacToslLeM cTaHAapTe NPUMEHEHbI criefytolLne TEPMUHBI C COOTBETCTBYHOLWUMMN ONpeaeNeHnaAMu:

3.1 6arapos (bank): OgHo nnn 6onee n3gennii, opraHN30BaHHbIX B HEMPEPBIBHYIO CTPYKTYPY.

3.2 rnagkasi noBepxHocTb Tpy6 (bare tube surface): CymmapHas niowazb HapyXXHbIX NOBEPXHOCTEA
TPy6 Ha yyacTKax Mexzy BHELUHUMUW NNLEBLIMU MOBEPXHOCTAMU TPYBHbIX LOCOK KOSINEKTOPA.

3.3 annapaTt(bay): OauH UM HECKO/IbKO TPYGHbIX MYYKOB, 06CNYXMBAEMbIX OAHUM UV 6oNee BEHTUASA-
TOpaMu. BK/IlOYas KOHCTPYKL MK, BO3AyXxopacnpeaenutenbHyo kamepy 1 Apyroe conyTcTBytoLiee o60pyaoBa-
Hue.

MpumeuaHune — HapucyHke 1nokasaHo TUNOBOE PacnosioXeHne annapaTos.

LVAVILV] )K )I( )I(

a-egMmpTSAa a-CenaHHbIA
1— TpyGHbIA Ny4yokK

PucyHok 1— TunoBoe pacnosioxeHue annapartos

3.4 opebpoHHas noBepxHocTb (TPY6hI) (finned surface): O6Wasa nnowanb Hapy>XHOW NOBEPXHOCTH,
OTKPbITON AN5 BO3AyXa.

3.5 Tennoo6bmeHHUK c HarHeTaTenbHo Taron (forced-draught exchanger): TennoobMeHHUK, CNpoek-
TUPOBAHHbIN TaK. YTO TPYOHbIE NYYKM PACMNOIOXEHbI HA HArHETATENbHO CTOPOHE BEHTMASITOPA.

3.6 Tennoo6MeHHUK Cc BcacbkiBatu el Taroi (induced-draught exchanger): Tennoo6MeHHUK, cnipoek-
TUPOBAaHHbIV TaK. 4TO TPYOHbIE MYYKM PACNO/IOXEHbI HA BCACbIBatOLLEli CTOPOHE BEHTUIATOPA.

2



FOCT P NCO 13706—2006

3.7 usgenue (item): OANH NN HECKOMBKO TPYGHbIX NYYKOB (TEN/I00O6MEHHbIX CEKLMIT), NpegHas3HauveH-
HbIX 415 CAMOCTOATE/IbHOW paboThbl.

3.8 Homep usgenus (item number): aeHTUMKALNOHHBI HOMEp U34e/NS, MPUCBOEHHBIN MOKynaTenem.

3.9 Hopmbl MNpaBuaa NPpoekTMpoBaHNA cocyoB, paboTalwmx nog gasneHmem (pressure design
code): Mpu3HaHHbIA cTaHJapT A5 COCYAoB, paboTalowWmnx noj AaBfeHVeM, yKasaHHbli nokynaTenem uam
COrNacoBaHHbIN C HUM.

Mpumep
ASME VIII[1]: CTaHgapT AMEpUKaHCKOro o6uecTBa NHXEHEPOB-MEXaHNKOB.

3.10 KOHCTPYKLMOHHbIe HOpMbI 1 NpaBuna (structural code): MpU3HaHHbIA cTaHA4APT KOHCTPYKLMA,
yKasaHHbIii NoKynaTesieM Um CoriacoBaHHbIi C HUM.

Mpumepsbl
AISC MO011 [2] n AISC S302 [3]: CTaHAapTbl AMEPUKAHCKOr0 WMHCTUTYTa CTalbHbIX
KOHCT PYKLUA.

3.11 TpyO6HbI/ nyyok (tube bundle): C6opka KONNEKTOPOB, TPYH 1 pam.
4 O6wue TpeboBaHMsA

* 4.1 HopMmbl 1 NpaBuia NPOEKTNPOBAHWSA COCY0B, paboTarLwnx Nos AaBieHneM, LO/KHbI 6bITb onpe-
ZleneHbl nokynaTesnemM Uam cornacoBaHbl ¢ HUM.

3nemMeHTbl, paboTaloLyue Nog AaBieHneM, fOKHbI COOTBETCTBOBATb HOPMaM M NpasBuiam NpoekTUpo-
BaHWA COCYA0B, paboTalolimx Nos AaBNeHUEM, a Takke AONOSHUTENbHbIM TPeGOBaHWSAM, NPUBEAEHHbIM B
HacToslLLem cTaHgapTe.

MpumeyaHune — Kpyrnblii mapkep (¢) B Ha4ane noanyHkTa o6o3HavyaeT Tpeb6oBaHWe K NoKynaTteno NpUHATHL
peleHne uan npeAocTaBuTb MHDOPMaLUIO (CM. KOHTPO/IbHBIA NCT B NpUAoXeHUn Bj. TpeyronbHblit Mmapkep (A >B Havane
NoANYHKTa 03HayaeT, YTo 3Ta MHPopMaL s BKIOUEeHa BIMCTTEXHNYECKuXXapakTepucTnkannapaTa c BO3yLWHbIM OX/1ax-
AeHveMm (CM. npunoxeHue B).

4.2 Annapart ¢ BO3AyLUHbIM OXNaXAEHNEM AO/MKEH ObITb IMO60 TENI0O0OMEHHUKOM C HarHeTaTesbHOM
TATON, NMM60 TeNI006MEHHUKOM C OTCacbiBalOLWeli TArol 1 BKAOYATb 3/1IEMEHTbI, NOKa3aHHbIe Ha PUCYHKe 2. a
Takke pas/inyHble BCNOMOraTe ibHble 3/1IEMEHTbI, TAKUE KakK IECTHULbI, MOCTUKM U N/IOLLASKN.

0- HMMTAaLLIbTS TUN Vi - loaebIMKLLan Tara

1 — TpyGHbIA Ny4ok; 2 — KonnekTop: 3 — naTpy6ok. 4 — onopHas KoNloHHA: S— Bo3jyxopacnpejenutensHas kamMmepa, 6 B BEHTU-
NATOp; 7 — KONbLO BEHTUNATOPA; 8 — NAUTA BEHTUNATOpA: 9 — y3e/ NpuBoAa

PUCyHOK 2 — TunuyHblie 3/1eMeHTbl annapaTa ¢ BO3AYyLWHbIM OX/1axXAeHnem

4.3 MpunoxeHve A COAEPXUT AN1si CBeleHUs1 HEKOTOPble PEeKOMEHAYEMble MeXaHN4yeckne 1 KOHCTPYK-
TUBHbIE NOAPOGHOCTU. MPUNOXKEHME A COLEPXKUT Takke Mepbl NPeA0CTOPOXHOCTU, KOTOPbLIE CreAyeT yunTbl-
BaTb NPV ONpejenieHn HeKOTOPbIX ACMEKTOB NPOEKTUPOBAHUS, TAKMNX Kak TEMNepaTypHbIE OrpaHNyYeHusl, TN
HarpeBaemoli NoBEPXHOCTU, METOAbI KpeneHUs Tpy6, TUM BO3LYX0OX/TaXLaeMOro TEN006MEHHVKA, MaTepu-
asnbl NPOKNafoK, a Takke aKcnyaTalMoHHble )akTopbl, Takue Kak 4OCTYN N0 MOCTUKaM /151 06CNyXUBaHUS.
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4.4 B HacToslem cTaHfapTe, rae aTo LenecoobpasHo, B CKOOKax AN MHpopmaLmmn ykasaHbl NPUHATbIE
B CLLUA enHWLIbI U3MEpPEHUS.

5 MpeanoxeHus

5.1 Mpopaasel AO/MKEH NPefOCTaBUTL NOMHbIA NepeyYeHb XxapakTepucTuk nsgenuns (CM. npuaoxexue B).

5.2 flonxeH 6bITb NPeACTaB/ieH YepTex C yka3aHMeM OCHOBHbIX pa3MepoB B NiaHe W BepTUKabHOM
npoekumm, a Takke pasmepos NaTpyobKoB 1 NX OpueHTaLuun.

5.3 B3aka3e go/mKHO ObITb YCTAHOB/IEHO PACMONOXEHNE Basla 3M1eKTPoABUraTensi: BHU3 U BBEPX.

5.4 [ina cBapHbIX coefuHeHWli Tpy6 ¢ TPy6HOI AOCKON AO/MKHbI GbITb NpefcTaBieHbl Npoueaypa nsro-
TOB/IEHNA ¥ NpoLesypa CBapKu.

5.5 B 3aKa3se [fo/mkHa NOIHOCTbIO ONpeAenaTbCs CTeneHb 3aBOACKON COOPKN; OH AO/IKEH TakxKe cofep-
XaTb 06LLee onnucaHne 31eMeHTOB, cO0pKa KOTOPbIX ByAeT OCYLLEeCTBASATLCA HA MeCTe aKCnyaTaLlumm.

5.6 /llo6oe npeanoxeHune no 3akasy, NO/IHOE ONUCAHUE KOTOPOro He COAEPXUTCS B HACTOALEM CTaH-
JapTe. [O/MKHO cofepxaTb [OMNOSIHUTE bHbIE YepTexu, AalLlne 4OCTaTOuHble CBefeHUs O NOoAPO6HOCTAX
KOHCTPYKLUN.

5.7 3aka3 fo/mKkeH cofepxaTb NoAgpobHOe onvcaHne BCeX UCKYEHWI N3 npeabaBnseMbix TpeboBa-

HUWN.

» 5.8 lMpepnoxexne [OMKHO cofepxaTb faHHble O LyMe U /INCT LWYMOBbIX XapakTepucTuK (CM. Npuio-
XeHwue B), ecnu atoro TpebyeT nokynaTerb.

* 5.9 lNpepgnoxeHne AOMKHO coAepxaTb KpuBble paboumx XxapakTepucTUK BEHTUIATOPA, eCn 3T0ro
TpebyeT nokynaTersb.

5.10 MMpeanoxeHne OMKHO cofepxaTb NoApobHOe onucaHe meToAa, UCNosIb3yeMoro Ana KpenieHns
KOHUoB pebep (7.1.11.7).

5.11 Ecnv npogaseL, cumTaeT, 4To TpeboBaHusA, ykasaHHble nokynaTesnem, npoTuBopeyar npegnonara-
eMbIM LiefIiM UN YCNOBUSAM HOPMasibHOW paboTbl 060pyA0BaHNA UIN HEMPUTOAHBI A1 HUX. TO OH JOJDKEH
MHopmMupoBaTb 06 3TOM NokKynaTtens.

6 JdokymeHTauunsa

6.1 WNHdopmauyms o6 yTBepxaeHuun

*6.1.1 Hakaxablii Homep n3genvsa npogasel, A0/HKEH NpeocTaBnTb 4OKYMEHTbI. MNokynaTtenb Ao/mKeH
ykasaTb, kakve JOKYMeHTbl ciefyeT NpefocTaBnAaTh Y Kakne 13 HUX nognexar yTBepXaeHnto. lokyMeHTbl 40-
XXHbl COAEPXaTb C/ieAyoLLyto nHhopMaLmio:

a) 3aBO/ACKOW HOMep u3fenus, HasHayeHne, HaMMeHoBaHNe NPoeKTa N MeCcTo PacrnosioXeHNs, HOMep
3aKasa nokynartesns v 3aBOACKOro Hapsja npojasua,;

b) pacyeTHoe gasneHue, MakCMMasibHO AOMyCcTMMOe paboyee AasneHvie, ucnbiTaTeNbHOe faBfeHue,
MaKCUMasibHY0 U MMHMMAabHYI0 pacyeTHyI0 TemnepaTypy, MPUNyck Ha KOPpPo3uio;

C) UCnonb3yemMble HOPMbI U NPaBKa, a Takke TeXHUYeckue ycnoBus;

d) TexHuyeckve yCrnoBusi Ha Matepuasibl U Mapkn matepvana gnsa Bcex getanei, pabotawwmx nogaas-
neHvewm;

e) rabapuTHble pa3mepsl:

0 pasmepbl U MecTa pacnosioXXeHus onop 1 pasmepbl KpenexHbix 601T0B;

) pasmepbl NaTpyobKoB, UX MPOMNYCKHYIO CNOCOGHOCTL, OTAE/KY NOBEPXHOCTU, MECTO PACMONOXEHUS,
3HayeHune, Ha KOTOPOe OHW BbICTYNAlOT 3a pa3mepbl KO1eKTopa, 40MYCTUMbIe Harpy3ku (Cu/bl U MOMEHTbI) 1
Hanpas/ieHne NoTokKa,;

h) peTtanu yctaHoBK/ npuBoaa;

i) mMaccbl TPyO6HOro nyyka, Ten1006MeHHNKa NycTOro 1 ¢ BOAOW, a Takxe Maccy camoro TSXenoro asne-
MeHTa UM KoMbHaLUM 3IeMeHTOB, KOTopble, kKak NnpeanonaraeT npogasel, 6yayT nogHUMATLCS 38 OfUH pas;

j) 3HaueHus peaxuuii onop (CTOekK) Ha KaxAblii BUA Harpy3ku N3 nepeyncieHHbIx B 7.3.3;

k) TpeboBaHusa k TepMo0b6paboTKe Nocne cBapku;

) TpeboBaHuA Kk pagmorpacuyeckomy 1 apyromy HepaspyLuatoLemMy KOHTPOI;

T) TpeboBaHUS K NOArOTOBKE NOBEPXHOCTU 1 OKPACKE;

n) pacyeTHble TemnepaTtypbl, KOTOPbIM MOTYT MOABepraTbCad MexaHU4yeckne 3/71eMeHTbl U KOHTPO/Ib-
HO-M3MepuTenbHbIe NPU6opbI;

p) 3aBOACKYt0 Tab/MUKy 1 MECTO ee pPacrnosioXeHus;

g) coeaunHeHus Tpy6 c TPyGHOI AOCKOI M NOATOTOBKY AeTaneli coeMHEHWA.
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6.1.2 MNpopasel nocTasseT Takxe NoApPO6HbIe YUePTEXM NPOKNAA0K, YePTEXM COOPKU HA MECTE 3KCMTy-
aTauun. aTakke YepTexu Ha BCe NocTaBisieMoe BCromoraTesibHoe 060pyf0BaHne 1 opraHbl ynpasnexus. Ha
yepTexax A0/MKHbI 6bITb MOKa3aHbl 3NIEKTPUYECKE COeAVHEHNS Y COeAUHEHNS CUCTEM YNpaB/ieHNs, BKIYas
BEHTU/IATOPbLI, UCMOIHUTESIbHbIE MEXaHW3Mbl U CUCTEMbI NOAAYM CUTHANBLHOTO BO3AyXa Ha NHeBMaTuyeckne
NPMBOAbI Xaso3u WIn fonacteli BeHTUIATOpoB. CBefeHMs O Npokiafkax AOJ/DKHblI BKAKYaTb UX TN U
mMaTepuan v 6biTb NpefcTaBeHbl HA OTAE/TbHOM YepTexe.

¢ 6.1.3 PacueTbl, KOTOpble TPe6YOT HOPMbI MPOEKTUPOBAHMSA COCYA0B, paboTalLnx nog AasieHnem,
OO/MKHbI NPOBOANTL NPY NPOEKTMPOBaHMUM BCEX 3/1EMEHTOB, paboTaloLmx noj agasfeHnem, B TOM Yucsie Kon-
NEeKTopoB, TPy6 M TPYOHbIX coeanHeHnid. Kpome Toro, Ao/mkHa 6bITb NpefcTaB/ieHa 4OCTaTOYHO noApo6Has
MHbopMauma 0 HeCTaHAapPTHBIX 3/IeMeHTax, rpaHnyalux ¢ anemeHTamu, pabotalwlnmn noa AasneHnem,
Takux Kak pa3BasibLoBaHHble NepexoaHble naTpybku. Ecnv aTo yka3aHo nokynarenem, pacyeTbl 4O/TKHbI ObiTb
npefocTas/ieHbl eMy AN YTBEPXAEHUA.

¢ 6.1.4 EcnuaTo ykasaHo nokynaTesieM, emy A0/DKHbI OblTb MPefOCTaB/IeHbl HA YTBEPXAEHME 40 Hava-
na n3roToB/iIeHUA TeXHOI0rMYyeckme KapTbl CBapku, BCe npeanaraemMble npouesypbl CBapku 1 cepTudmkaymm
(BKKOYas pe3ynibTaTbl UCMbITAHWI HAa YAapHYO BA3KOCTb, €C/TM OHW NMPUMEHMMbI).

¢ 6.1.5 [lononHMTeNbHaA TexHMYeckas nHdopmaLms, Heobxoaumas AN8 MOHTaxa, akcnayaTauny, Tex-
HUYECKOro 06CnyXmnBaHuUa WM KOHTPONSA, KOTOPYHO AO/IXEH NpeaocTaBuTb NpojaseL, ABaseTca npegmeTom
corslacoBaHusa Mexay nokynartesieM 1 npogasLOM.

6.2 OKOHYaTeNbHble 3anucu

6.2.1 MpopaseL, [O/MKEH XPaHUTb 3annCK, KacalLlecs NCNoNb30BaHHbIX MaTepmanos 1 Nogpo6HoC-
Teil U3roToB/IEHMS, B TEYEHME HE MeHee 5 feT.

¢ 6.2.2 MNokynaTtenb OO/HKEH yKa3aTb, Kakne U3 criefyLmnx AOKYMEHTOB AO/MKHbI ObITb NpegocTaBne-
Hbl. & TaKXe yKasaTb, fO/DKHbI N Kakne-HMbyAb U3 HUX ObiTb NpeAcTaB/eHbl HAa 9N1EKTPOHHOM HOCcUTesne:

a) nepeyeHb TEXHUYECKUX XapaKTePUCTUK, B TOM YMC/le TEXHUYECKMNE YCIOBUA Ha MaTepuasibl U Mapku
MaTepuanoB AN Bcex AeTaseid, paboTallnx noj AaB/ieHNeM:

b) OTYeT M3rOTOBUTENS O TEXHNYECKNX XapaKTepucTnkax B COOTBETCTBUMN C HOpMamu 1 npasuiamu ans
cocyfioB, paboTaloLmx Nog AaBneHnem;

C) cepTumUMpoBaHHble OTYETbI 06 UCMbITAHUSIX MaTepuasnoB AN BCex AeTaneli, paboTawLux nog
JaBieHneMm:

d) AaHHble 0 BEHTUAATOPAX U UX CTynuuax, BTOM Y1ce pasmepbl PacTOUKM Basla U LUMOHOYHbIX KAHABOK,
a Takke gaHHble 0 MyddTax M aKCLEeHTpUKax:

€) cxema aBTOMaTM4ecKoro peryiMpoBaHus Lara ionaTtok BEHTUNSTOpa Wan peryinpoBaHuns xasosm
BEHTUNSATOPA, eCNU perynmpytollee yCTPOMCTBO NOCTaBAAETCA NPoaBLoM;

0 MHCTPYKUMM MO MOHTaXY, aKCnayaTaumum u TeEXHUYECKOMY O6CNYXMBaHWMIO, B TOM YMcaie TUM CMasku,
noctaBnseMon ansa 3ybyarbix Konec v NOALWNNHNKOB;

0) nepeyeHb getanei;

h) BbljaHHas aTTecToBaHHOI nabopartopveil cepTUdMLMPOBaHHAA KapTa LUYMOBbLIX XapakTepucTuk
annapaTta c BO34YLIHbIM OX/TaXAeHNeM nNpu paboTe BEHTUNATOPOB HA HOMUHA/IbHO CKOPOCTU U B pacyeTHbIX
YC/I0BUAX:

i) KpuBble paboumx xapakTepucTnk BEHTUNATOPOB, rAe nokasaHa paboyas Touka U notpebdneHne anek-
TpO3Hepruu,

j) KkpuBas paboueli xapakTepuUCTUKM Xasto3u;

k) gmarpammbl camonucLa n3Meputens TemnepaTypbl, NofyYeHHble Npu TepmoobpaboTke KOMMeKTo-
pOB nocne cBapku.

7 TpoeKkTnpoBaHue

7.1 NMpoekTupoBaHue TPYOGHOrO Nyyka

7.1.1 O6wme NoNoXeHUA

7.1.1.1 Tpy6Hble Ny4Kn AOMHKHbI ObITb XXECTKUMMW, aBTOHOMHbIMUW, CMPOEKTUPOBAHHbLIMU Tak. YTO6bI C
HUMU MOXHO 6b1/10 06paLLaTbCs, kak C KOMNAEKTHBIM Y3/10M.

7.1.1.2 TMpogaseLl [O/MKeH NpefycMoTpeTb BO3MOXHOCTbL GOKOBOr0O CMeLLeHNs TpyOHbIX My4KoB Tenio-
06MEeHHMKa No MeHbLUeli Mepe Ha 6 MM (1/4") B 060Mx HanpaBneHMAX WU Mo MeHbLueli Mepe Ha 12 mm (1/2') B
OAHOM HanpaBneHuu, ecnim NokKynaTtenb U NpoAasel, He CornacyoT Mexay co60i 60/bLL0E CMELLeHME.

7.1.1.3 Heobxoaumo npegycMoTpeTb TEMN0BOE pacluMpeHme Tpyo6.
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7.1.1.4 Bce Tpy6bl AO/MKHbI 6bITb 3aKpen/ieHbl Ha onopax Tak. YTobbl He 6bI/10 NPoBUCaHNA 1 3aLense-
HUA nnn gedopmauun pebep. PaccTtosHne mexay onopamu Tpy6 He f0/XHO npesbiwath 1,8 M (6 dyToB) oT
LeHTpa o LeHTpa.

7.1.1.5 Ha kaxgovi onope Tpy6bl fO/MKEH GbITb NPeAYyCMOTPEH NPWXMMHON 3N1eMeHT (AepxaTtenb Tpy-
6bl1). MPWKUMHbIE 3/IEMEHTbI A0/HKHbI 6bITb NPUKPEN/IEHbI K 60KOBLIM pamam 6o1TaMu.

7.1.1.6 Tpy6bl 04HOXOA0BbLIX KOHAEHCATOPOB AO/HKHbI MMETb YK/I0H BHU3 HEe MeHee 10 Mm Ha meTp (1/8*
Ha qyT) B HanpaBneHNM BbIXOAHOIO KOMI/1EKTOPa.

7.1.1.7 Ons Tpy6 MHOrOX0A0BbIX KOHAEHCATOPOB YK/IOH HE HYXEH.

7.1.1.8 o Bceii AnnHe TPYOHOTO Nyyka v CeKuun AOMKHbI ObITb NPefyCMOTPEeHbI fed1eKTopbl, YTOObI
CBECTM K MVUHMYMY YTEUKY 1 06X0AHO NyTb BO3aAyxa. /106011 3a30p wupuHoii 6onee 10 mm {3/8") gomkeH 6bITb
3aKpbIT.

7.1.1.9 MuHumanbHas ToAWMHA MeTanna, UCNOoNb3yeMOro AN U3roToBeHUA AediekTopa, Ao/HKHA
6bI1Tb 2,5 MM (0.105") BHYTpM 60K0BOI CTeHKM nyyka 1 2.0 MM (0,075") 3a npegenamu 60K0BOI pambl Nyuka.

7.1.1.10 BbonTbl 4719 CbEMHbIX AeN1EKTOPOB AO/MKHbI MMETb HOMUHA/bHBIN AnaMeTp He meHee 10 Mm
(3/8").

e 7.1.1.11 MoparoToBKa annapara K aKcrjyatauum B 3MMHUIA Nnepuog 40/XHA COOTBETCTBOBATb TEXHU-
YeCKMM YC/I0BMAM WMAK A0J/IKHA ObITb COrnacoeaHa ¢ nokynatenem. Cnegyer ucnonb3osartb npuioxeHve C.

e 7.1.1.12 Annapart fo/mKeH 6bITb CNPOEKTUPOBaH A/18 paboTbl C BO3MOXHOCTbIO copoca napa npu Tem-
nepatype, faBneHun 1 ycroBuax paboThbl, yKazaHHbIX NOKynaTenem.

7.1.2 HarpeBaTe/fibHble 3MeEEBUKA

7.1.2.1 HarpeBaTe/fibHble 3MEEBUKMN, NpeAHasHavYeHHble 415 3aluTbl TPYOHOro nyyka oT 3amep3aHus,
[O/MKHbI 06pPa30BbIBaTH CAMOCTOATE/IbHOE YCTPONCTBO, a He ABNATLCA YaCTblo TPYOHOT0 Nyuyka.

7.1.2.2 HarpeBaTe/ibHble 3MEEeBUKM A0/HKHbI MEPEKPbIBATb BCHO LWMPUHY TPYOHOrO Myuka.

7.1.2.3 LWar Tpy6 B HarpesaTes/ibHOM 3MeeBUKe He Ao/DKeH 60/blle YeM B/ BOEe NpesbllaTh war Tpy6
Tpy6HOro nyuka.

7.1.2.4 Ecnv B KayecTBe HarpeBaTte/ibHOl cpefbl MCMONb3YIOT Nap. TO HarpeBaTe/ibHble 3MEOBUKM A0~
XHbl 6bITb O/HOXOA0BLIMU. N TPYObI fOMKHBI UMETb YK/T0H BHW3 HEe MeHee 10 Mm HaMeTp (1/8'Ha cbyT) B Hanpas-
NeHun BbIXoa.

7.1.2.5 Onsa nogaun napapgonyckaeTcs UCMob30BaTb KOI/IEKTOPbLI TPYGHOro Tuna ¢ BBapubiMu Tpy6amu.

7.1.3 PacyeTHas Temnepartypa TpyOHbIX Ny4YKOB

* 7.1.3.1 MakcumanbHas N MUHUMa/bHas pacyeTHble TemMnepartypbl ANA getaneil, paboTaoLwmnx nog
AasfieHneM, [0/1XKHbI COOTBETCTBOBATL TEXHNUYECKUM YCN0BUAM NOKynaTtesis Uan. ecnm oHa He ykasaHa rnoky-
naTenem. MakcuMmanbHas pacyeTHas TemnepaTypa fo/KHa OblTb paBHa, No KpaliHeil mepe, yKkasaHHO BXOf-
HOV TemnepaType TexHoaornyecko cpegpl nawc 25 °C (50 ).

e 7.1.3.2 MokynaTenb AO/XEH 3afiaTb MakCUMasibHy0 pabouyto TeMmnepartypy, kotopas Heobxoauma Ais
Bbl6Opa TMna opebpeHns (pacyeTHas Temnepartypa pebep). PacyeTHble TemnepaTypbl feTasneil, paboTatoLwmx nog
[AaBrieHneM, He NpegHa3HaveHbl 4718 Toro, YTobbl B/IMSAT HAa BbIGOP TMNa opebpeHns v NPUMEeHATLCS 415 onpe-
JeneHns TemnepaTyp, BO3AelCTBUIO KOTOPbIX 6yAyT NOABEPraTtbCs MeXaHN4eckne aneMeHTbl Uan Npubopsl.

7.1.4 PacyeTHoe faBneHne TpyOGHbIX MYyYKOB

* PacueTHOe aBnieHve [0/HKHO COOTBETCTBOBATL yKa3aHHOMY NMOKynaTesieM Un. eC/i OHO HO YKas3aHo,
npesbiWaTth cnegyloLine sHayeHus:

a) fJaBneHue Ha Bxoge nnwc 10%;

b) faBneHune Ha Bxoge natc 170 kMa (25 chyHTOB Ha KBaApaTHbIN A0M).

7.1.5 Tlpunyck Ha Koppo3uto

A 7.1.5.1 TpunyckK Ha KOPPO3n0 AO0J/IKEH COOTBETCTBOBATL TEXHUYECKUM YC/IOBUAM MoKynartena gns
BCEX MOBEPXHOCTEN, conpuKacamLlmxca ¢ TEXHOMNOrMYecko cpefoil, ucknyas Tpy6bl, YNAOTHUTE bHbIE
MOBEPXHOCTU U MPOKNaAKM, Ha KOTOPbIe NPUMYCK Ha KOPPO3uto He AaeTcA. Ecnv 3HaveHne npunycka He ykasa-
HO. TO /151 9/1IEMEHTOB M3 YI1EPOANCTON N HU3KONErMPOBaHHOW CTann A0/KEH ObITb NPefyCMOTPEH MUHUMAb-
HbIl NpUNyck Ha Koppo3uto 3 MM (1/8%).

7.1.5.2 TpunyckHa KOPPO3MI0 AO/HKEH ObITb NPefyCMOTPEH Ha KaX 40V CTOPOHE Neperopook, pasaens-
IOLLIUX XOAbl, /TN 3/IEMEHTOB XECTKOCTU.

7.1.5.3 TonwwuHa, paBHas rnyouHe kaHaBKu B TPYOHOI fOCKe, MOXET CYATaTbLCS NPUMNYCKOM Ha KOppo-
31110 KPbILLEK 1 TPYOHBIX JOCOK.

7.1.6 Konnektopsbl

7.1.6.1 O6uwue TpeboBaHNSA

¢ 7.1.6.1.1 Konnektopbl fO/MKHbI 6bITb CNIPOEKTUPOBaHbI Tak. YTO6bI UCKNOYaTb N36bITOYHOE Kopobe-
HMe TPYOHbIX [OCOK M/UNN yTeuKy B COeJMHEHNSAX TPY6. MNpu aHann3e HE06X0AMMO YUUTbIBATbL MaKCUMasIbHYO

6
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pabouyto TemnepaTypy ¥ MakCUMasibHOe COCTOSIHUE OX/TaXAEHUS NPY MUHUMAJIBHON TeMnepaType oKpyxato-
Liero Bo3ayxa. Ecnv aTto ykasaHo nokynaresiem, npu aHanunse cnefyet yunTbiBaTb aflbTEPHATUBHbLIE PEXUMbI
paboTbl, HANPUMep HU3KNIA Pacxog TEXHONOTMYECKON cpeabl NPW HU3KOV TeMMepaType OKpyXaloLero Bo3ayxa,
3amep3aHue cpef B Tpy6ax, Bblfe/ieHne napa, 0CTaHOBKY BEHTUIATOPOB NPU OTKa3e 3/1eKTPOCHAabXeHus, a
TaKXe BYCNOBUAX PELMPKYIALNN.

7.1.6.1.2 Ecnu pasHocTbTemnepaTyp TEXHOI0IMYECKO cpefbl Ha BXOAE W BbIXO[e MHOTOXOA40BOr0 Nyy-
Ka npesbiwaeT 110 °C (200 °F). cnegyeT npumeHaTb U-06pa3Hyto KOHCTPYKLMIO TPY6, pasbeMHble KOIEKTO-
pbl AW ApYyrne MeToAbl CHATUA HaNPSHXKEHNIA.

7.1.6.1.3 Heo6x04UMOCTb CHATUA HaNpshXXeHWli B 04HOX0A0BbIX NI MHOTOXOZ0BbIX Ny4Kax Heo6xoam-
MO uccnefoBaTb He3aBMCMMO OT Pa3HOCTU TeMnepaTyp CPoAbl Ha BXOe U BbIxofe nyyka. [poeKkTaHT fo/kKeH
NPOu3BECTUN pacyeThbl, JoKa3biBatoLLNe yA0BNETBOPUTE/IbHOCTb KOHCTPYKLUMKU. B pacueTax Heo6xoAnMo yuu-
TbiBaTb CefytoLme KOMOMHaLUM HanpsXXeHWIA:

a) Ansa HanpskeHuli B Tpy6ax n/mnu Tpy6bHbIX COeAUHEHUSIX:

1) HanpsikeHue, BbI3BaHHOE flaBNIEHNEM U TeMNepaTypoii,

2) HanpseHue, BbI3BaHHOE CU/1aMmn 1 MOMEHTaMu Ha naTpyokax.

3) HanpsKeHue, Bbl3BaHHOE pa3NnunAMU B TEMIOBOM paclivpeHun Tpy6 (B TOM yucne BcleacTsue
HakonaeHnsa napaduHa unn sarpsasHeHns) mexay pagamu/xofaMu B CEKLMAX 3MeeBKa.

4) HanpshxeHuve, Bbi3BaHHOE HOKOBbIM ABMKEHNEM KOMNekTopa:

b) ANA HaNpsXXeHWli Ha KonneKkTopax u naTpy6kax:

1) Hanps)XeHue, BbI3BaHHOE faBNieHNeM U TemnepaTypoii.

2) HanpshkeHve, BbI3BaHHOE CM1aMmn U MOMeHTaMu Ha naTpybkax,

3) HanpsxeHue, Bbl3BaHHOE 6OKOBbIM ABWXEHUEM KOJIEKTOpa.

4) HanpsixeHve, BbI3BaHHOE pa3NnyvaMM B TENIOBOM pacluMperun Tpyo Mexay psgamMmnyxogamu B Cek-
LMsX 3MeeByKa.

MprumMmeyaHune — Ha Bbllleyka3aHHOE MOXET BNATb METO/ KpenseHus naTpy6KoB: HacaXeHHble NN BCTaB-
NEHHbIe BHYTPb;

C) A8 0Nop U NPUKPENsIEHHbIX YCTPOCTB KosiekTopa (Bk1toyas 60K0Bble pamMbl 3MeEeBUKa Y KOHCTPYK-
LU0 oxnaguTens):

1) HanpsixeHue, BbI3BaHHOE Maccoli KOeKkTopa v BOAbl B HEM.

2) HanpsikeHue, BbI3BaHHOE CU/laMu U MOMEeHTaMU Ha naTpy6kax.

3) HanpshkeHue, Bbl3BaHHOE GOKOBbLIM ABMXEHMEM KOJI/IEKTOPA.

4) HanpsikeHve, BbI3BaHHOE TEMN/I0BbIM PacLUMpeHneM Tpyo.

NMpumeyaHune — Ha Tpy6GHbI NY4OK MOTyT feiAiCTBOBATb AOMOSIHUTENbHbIE HArPY3KN U HANPSXEHUs, He yka-
3aHHble BblWe (Hanpumep, celicMnyeckune).

7.1.6.1.4 Konnektopbl AOMKHbI 6bITb CMPOEKTUPOBaHbI Tak. YTOObI NoLaab NoNnepeyHoro cevyeHns noTo-
Ka B KaXA0M npoxoe 6bina He MeHee 100 % nowazmn cevyeHns NoToka B COOTBETCTBYHOLLEM NMpoxoae TpyObl.

7.1.6.1.5 CKopoCTb GOKOBOIO ABMXEHUSA B KONIEKTOPE He 40/HKHA NpeBbiaTb CKOPOCTU B NaTpyoke.
[na aToro MoxeT 6bITb NPUMEHEHO HECKO/IbKO NaTpybKoB 1An yBe/IMYEHO NoNnepeyHoe ceveHmne Konnekropa.

7.1.6.1.6 MuHuUManbHasAs HOMWHasIbHaA TO/ILMHA 3/1IEMEHTOB KOJI/IEKTOPa [0/1KHA COOTBETCTBOBATb
npefcTaBneHHo B Tabnuue 1.

Ta6nuuya 1— MuHMManbHas HOMUWHANbHAA TO/UWMHA 3N1IEMEHTOB KO/lleKTopa

MuHUManbHas TonWmHa, UM (goiim)

nemeHT
Yrnepoguctasl M Huskosne-  BbICOKOMErMpoBaHHas crasnb
rMpoBaHHas cTasib Wn Jpyroii matepuan
Tpy6Hasa focka 20 (3/4) 15(5/8)
MnactuHa ¢ npo6kamm 20 (3/4) 15 (5/8)
BepxHAS, HWKHAS 1 6OKOBbIE NIaCTUHbI 12 (1/2) 10 (3/8)
CbeMHbIe KpbILIKK 25(1) 22 (7/8)
Meperopoakn Mexay npoxo4amu U pacrnopHblie NAacTuHbl 12(1/2) 6 (1/4)

MpumeuyaHune — TonuwuHa, ykasaHHas 4ns n060ro afeMeHTa U3 yrnepoamncToit UM HU3KonernpoBaHHoi cTa-
NN, BKAOYAET NPpUNyck Ha koppo3uio fo 3 MM (1/8"). TonwmnHa, ykazaHHas Ana ni060ro afeMeHTa U3 BbICOKONErnpoBaH-
HOIl cTanu, He BKNOYaeT Npunycka Ha koppo3sunto. ToslMHa ykasaHa ¢ yueToM pasBasibL,oBaHHOro CoeiMHeHUs € 04HOM
KaHaBKOW mexay Tpy6oi n Tpy6GHOW [0CKOI.
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7.1.6.1.7 Mexxo[0Bble Neperopofkun KOSINIEKTOPOB U NePeropoAkn ¢ NPobKamMmn AO/KHbI ObITb BbINOJTHE-
Hbl U3 LLeN1bHOro AncTa.

7.1.6.1.8 BKayecTBe a/ibTepPHaATUBHbIX KOHCTPYKLMA MOTYT BbITb MCMONb30BaHbI APYrie TUMbl KONNEKTO-
poB BA0MNOMHEHWE K YKa3aHHbIM B 7.1.6.2 nnn 7.1.6.3 (cm. pasgen 12).

7.1.6.2 Konnektopbl CO CbEMHOW KPbILLKOW U CbEMHbIM KO/INakom

7.16.2.1 KOHCTpyKUWei Konnektopa €O CbeMHOW KPbILWKOWA [O/MKHA OblTb NpesycMoTpeHa BO3MOX-
HOCTb CHATUS KPbILLKW, HE HapyLlas TpyOHbIX coejMHeHuid konnekTopa. Ha pucyHke 3 npeacTtaBneHa TMnosas
KOHCTPYKLMSA TPYGHbIX MYYKOB C KOI/IEKTOPaMM CO CbEMHOW KPbILLKOIA.

£5— KON/IeKTOP CO CbeMHbIM KO/INakom

1— Tpy6Has gocka; 2 — CbeMHas KpbllKa; 3 — CbeMHbI KOiNak; 4 — BEPXHAA U HUXHASA NNacTUHLI; 5 — Tpy6a; 6 — neperopoaka
Mexay npoxogamu. 7 — npoknafka; B — natpy6ok; 9 — 6okosas pama. 10 — Tpy6Has npoknagka; 11 — onopHas nepeknajuHa gnsa
Tpy6; 12 — pepxatens Tpy6; 13 — BO3AYWHNK. 14 — CcTOK; 15 — coefiMHeHNe ANA KOHTPO/IbHO-U3MepMUTenbLHoro npuéopa

PucyHok 3 — Tunosasi KOHCTPYKLUSA prﬁHbIX MY4YKOB C KO/1IJIEKTOpamMun co CbeMHoMl KprLUKOVI N CbeMHbIM KO/Inakom

7.1.6.2.2 KOHCTpyKUMei KonnekTopa ¢ KosinakoM fo/mkHa 6biTb NPefycMOTPeHa BO3MOXHOCTb CHATUSA
Konnaka, b MUHUMaSIbHO AEeMOHTMPYSA Tpy6HbIe coeAnHeHns KonnekTopa. Ha pucyHke 3 npefactasneHa
TMNOBas KOHCTPYKLUUSA TPYOHBIX MYUYKOB C KOMIIEKTOPAMMN CO CbEMHbBIM KO/IMaKoM.

e 7.1.6.2.3 Wcnonb3oBaHWe CKBO3HbIX 60NTOB UM pe3b60BbIX LWNUIEK A5 KpenaeHUs KpblLLeK LOHKHO
6bITb COrTacoBaHoO Mexay nokynarenem u npofasLom. PasbemHble CoeAHEHNSA [OMKHBI ObITb CIPOEKTUPO-
BaHbl C KOJIbLLEBbLIMUN NPOKIaAKaMU UK NPoKNagKamMmmn Ha BCO MOBEPXHOCTb.
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37 71f  EET

+t] CczBE3SH L

0- nSHCipymm Ht wwdTiik. X dhnaHLeeBH BHETPPLLHH, C-t AMAaH BIAHCIPYKLHH,
OrpTUYMMT MpoCnBAKa OrpaHvYeHHee npocnsipka rpaLuM/Ka He BCto NoBepx-
HOCTb

PyUCYyHOK 4 — TWNOBble COEAUHEHUS C OTPAHUYEHHON NPOKNALKOI N NPOKNAAKOW HA BCIO NOBEPXHOCTb

TunoBble KOHCTPYKLMM NoKa3aHbl Ha pucyHke 4. B 3anpoce nokynatens Ao/kHa 6biTb ykazaHa Tpebye-
Masi KOHCTPYKLMS.

7.1.6.2.4 YNnoTHUTENbHble NOBEPXHOCTM NPOKNIAA0K Ha KpbILLKaX, conpsAraemMbiX ¢ HAMU dofiaHLax Kos-
NEeKTOPHbIX KOPOBOK 1 TPYOHBIX AOCKaX A0/MKHbI 6bITb MexaHn4yeckn obpaboTaHbl. O6paboTka NOBEPXHOCTU
[OJ/KHa COOTBETCTBOBATL TUMY NPOKNAAKM (MpunoxeHue A).

7.1.6.2.5 [lnA o6neryeHns CHATUS KPbILLKM Ha ee nepyMeTpe Heo6XoAMMO NpeAyCcMOTPeTb ING0 BUHTO-
Bble 4OMKpaTbl. N60 3a30p He MeHee 5 MM (3/16').

7.1.6.2.6 PacnopHble 601Tbl UCMO/b30BaTh HEJIb3S.

7.1.6.2.7 Heobxoaumo MpuUHATL Mepbl (HanpvmMep, NpefycMOTPeTb CKOMb3AlMe LWNUbkK), Y4TOObI
n3bexarb NoOBpexXAeHUs WTUGTOB NpU NOAbEME Y ONYCKAHUUN KPbILLIKK.

7.1.6.2.8 MuHUMaNbHbI HOMUHANLHbLIA AnaMeTp pe3b60BbiX Wnunek — 20 MM (3/4"). MUHUMasIbHBIN
HOMWHAa/bHBIA AnameTp CKBO3HbIX 601TOB — 16 MM (5/8%).

7.1.6.2.9 MakcumanbHOe paccTosiHue Mexay LeHTpaMmu 60/1TOB J0/KHO COOTBETCTBOBATL HOPMaM
npasuaam 419 cocyfos, paboTaloLlmx Nog fjaBieHneMm.

7.1.6.2.10 MuHMMasnibHOe paccTosHUEe Mexay LueHTpamu 60/1TOB AO/KHO COOTBETCTBOBATL Npe/CcTaB-
NeHHOMY B Tabnuue 2.

Ta6nuuya 2— MuHMManbHOe paccTosiHue Mexay 6onTamMun Ha naHuyax
8 mMunnumeTpax (groiimax)

MuHuManbHoe paccTonaHue MuHumansbHoe paccToaHue

HomuHanbHbli anameTp 6onTa HomuHanbHbli gnameTt T
A P mexnay 6ontamu ° an AnameTp Gonta mexay 6ontamu

16 (5/8) 38 (1 1/2) 35 (1 3/8) 76 (3 1/16)
19(3/4) 44 (1 3/4) 38 (1 1/2) 83 (3 1/4)
22 (7/8) 52 (2 1/16) 41 (1 5/8) 89 (3 1/2)
25 <1) 57 (2 1/4) 44 (1 3/4) 95 (3 3/4)
29 (1 1/8) 64 (2 1/2) 48 (1 7/8) 102 (4)
32 (1 1/4) 71 (2 13/16) 51 (2) 108(4 1/4)
7.1.6.2.11 PacctosaHusa mexay 6ontamu, pacnosioXXeHHbIMU C ABYX CTOPOH YI/10B, LO/IKHO 6bITb TaKUM,

4TO6bI MaroHasibHoe paccTosiHne mexgy 60nTaMun BO3fe Yr0B He NPeBbILano HaMMeHbLLIEee U3 PacCTOAHWUI
mMexay 601TaMu Ha CTOPOHAaxX UK Ha TopLax.

7.1.6.3 Konnektopbl ¢ npo6kamu

7.1.6.3.1 Pe3b60Bble 0TBEPCTUA AN1A NPOGOK A0MKHBI 6bITb NPEAYCMOTPEHbI HANPOTUB KOHLLOB KaXXA0l
Tpy6bI, UTO6LI 06ecneunBaTb AocTyn. OTBEPCTUS AO/KHBI ObiTb HApe3aHbl Ha MOMHY FNy6UHY NAACTUHbI C
npo6kamu nnn Ha 50 mm (2') (bepeTcsa MeHbliee 3HavyeHne). Ha pucyHke 5 nokasaHa TMNoBasi KOHCTPYKLUS
TPY6HOro ny4ka ¢ KosJ1eKTopoM ¢ Npobkamu.
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1— Tpy6GHas gocka; 2 — nnacTuHa ¢ npo6kamn; 3 — BEPXHAS U HWXKHAA NNacTuUHL; 4 — Topuesas nnacTuHa; 6 — Tpy6a; 6 — nepero-
poaka Mexay npoxogamu; 7 — 3/1IeMEeHT XeCcTKOCTU; B — npo6ka; 9 — natpy6ok; 10— 6okosasa pama; 11 — Tpy6Hasa npoknagka;
12 — onopHas nepeknagunHa ans Tpy6, 13 — gepxartens Tpy6; 14 — BO3AYLWHUK; 15— cToK; 16 — coeAAMHEHUE A1 KOHTPOSIbHO-U3-

MepuTenbHoro npuéopa

PucyHok 5 — TunoBas KOHCTPYKUMSA TPYBHOTO nyyka c KONNEKTOPOM C npobkammn

7.1.6.3.2 [AnameTp oTBEPCTUIA NOA NPO6KN [O/IKEH ObITb paBEH HOMUHANILHOMY HapPYXXHOMY AnameTpy
Tpy6bI Ntoc He meHee 0,8 mm (1/32").

7.1.6.3.3 KOHTaKTHble NOBEPXHOCTN MPOKNAA0K [O/MKHbI OblThb LLeKOBaHHbIMU. Ha LleKOBaHHbIX KpOMKaXx
He lO/KHO ObITb 3ayCeHLEeB.

7.1.7 TMpobku gna gocTtyna Kk Tpybam

7.1.7.1 TMpo6KM AOMKHBI 6bITh € hNaHLEeM 1 LUANHAPUYECKON pe3bboii.

7.1.7.2 Tonble NpobKn NCNO/b30BaTb HEMb3S.

7.1.7.3 Tpo6KN AOMKHBI UMETb LIEeCTUrPaHHbIE FON1I0BKN. MUHUMAsbHbIV NONEPEeYHbIA pasMmep nI0CKnUX
rpaHei fomxeH 6biTb, N0 KpaiiHel mepe, paBeH AnameTpy aHua npo6ku.

7.1.7.4 TepmeTusauus gasreHus go/kHa obecneumBaTbCcs NPOKIaAKon mexay dnaHueMm npobku u
NAacTUHOW.

7.1.7.5 [onxHbl 6bITb 06ecneyeHbl NPUHYANTENbHbIE CPeACTBa (Hanpumep, caMOLEeHTpUpyoLWwuiica
KOHYC), 4T0ObI 06ecneynBaTb NPaBWU/IbLHYIO NOCAAKY MPOKNALKN B 3€HKOBAHHYIO BbIEMKY.

7.1.7.6 Tpo6KM A0MKHbI ObITb 4OCTATOYHO A/IVHHBIMU, YTOObLI 3aN0NHATL pe3bby B N1acTuHe nNpobok,
npu gonycke 3. 1,5 MM (1/16*). 3a UCKNIOYEHNEM UCTUPAIOLLUXCA MaTepuasioB Uin eCn HOMUHanbHas ToNLWm-
Ha NNacTuHbl ¢ NnpobkaMun npesbiWwaeT 50 MM (2*); B 3TUX cnyyasx AonyckaeTca UCNo/b30BaThk albTePHATUB-
Hble KOHCTPYKUWWM MO COrnacoBaHuio ¢ nokynaresnem. [JononHMTENbHbIMU hakTopamu, KoTopble crnegyet
yUnTbiBaTh NP BbIGOPE KOHCTPYKLMM NPOBOK, ABMAIOTCA HENPaBuIbHOE 3auennieHne pesbbbl, 3po3us, Liesne-
Bas KOppo3usa 1 coxpaHeHne paboueii cpefbl B MONOCTAX.

7.1.7.7 TonuwmHa ronoskn NPo6kn OT ee NMOBEPXHOCTU, KOHTAKTUPYIOLLE C NPOKNaAKoW, [0 BEPXYLLKM
JOMKHa cocTaBNATb He MeHee 50 % HOMWHa/IbHOTO HapyXXHOro gnameTpa Tpyobl. MoxeT noTpe6oBaTtbcs 1
60nbLIasn TONWMHA, UCXOAS U3 HOMUHAIBHOTO AaB/IEHUA U XapakTepucTuk Matepuana.

10
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7.1.7.8 Pe3bba Ha npobkax HOMUHaNbHbIM AnameTpom 30 Mm (He 6onee 1 1/4*) pomkHa ObIThb C pe3b6oii
MeJIKUX cepuii.

7.1.8 TMpoknapgku

7.1.8.1 TMpoknaakv Npo60K AOMKHbI 6bITb M3 CMIOLWHOIO MeTasifia uan HanosIHeHHbIE C ABOHON MeTan-
NMyeckoi 061L0BKOW, U3 TOF0XXe matepuana, YTo 1 MPo6Ku.

7.1.8.2 Tpoknagkn Npo60oK [0/MKHbI ObITb MIOCKUMU U HE AO/IKHBI UMETb 3ayCeHLEB.

7.1.8.3 MwuHMMasbHas TO/LWMHA CMIOLHbIX MeTaIM4yeckux Npoknagok npo6ok — 1,5 mm (0.060%).

7.1.8.4 [nsTunacoeguHeHns A (CM. pUCyHOK4) NpoKIafKu KPbILLKM U KOMNaka A0/KHbl ObITb HAMOJTHEH-
HOTO TMNa c ABOWHOWN MeTa/inyeckoin 061ML0BKOWK. HanoHAoWme MaTepuasibl He AO/KHbI cogepxaTb acbec-
Ta, OHU JO/MKHbI ObITb NPUTOAHBI 4715 YNIOTHEHUS, CTOWKM K paboynmM cpegam 1 noxapo6e3onacHsbl.

7.1.8.5 [nsTunacoegvnHeHns B (cM. pucyHok4) 4omKHbI MPUMEHATHCA NPOKIaAKN HAMO/THEHHOTO TUMa ¢
[BOIHOI MeTannunyeckoli 06nLoBKoli nnm {npm pacyeTHbIX AaBneHusx 2100 kMa (136bIT.) (300 PyHTOB Ha
KBaApaTHbIN A0AM (M36bIT.)) UM MEHbLLIE) CXKaTble IMCTOBbIE KOMMO3WTHbIE MPOKNAAKW, MPUroAHbIE A5 YCI0-
BWIA akcnayaTaumun. Mpoknaaky He AoMKHbI coaepxaTb acbecTta, OHW AOMKHbI ObITb NPUTOAHbI 415 YNIOTHE-
HWA. CTOMKM K pabounm cpefam 1 noxapob6e3onacHsbi.

7.1.8.6 Ons tnna coeguHeHms C (CM. pUCYHOK 4) mpu pacyeTHbIX AaBreHusx 2100 kMa (M36bIT.)
(300 dhyHTOB Ha KBagpaTHbIi AoliM (M36bIT.)] M MeHbLUE cneayeT NPUMEHSITb CKaTble INCTOBbIE KOMMO3UT-
Hble Npoknagku, NpuUrofdHble AN YCNoBUiA akcnayaTauun. Npoknagku He [OMKHbI cogepxaTtb acbecta, OHW
[OMKHBI 6bITb NPUTOAHbLI AN YNNOTHEHNSA, CTOVKM K pabounm cpefam 1 noxapo6e3onacHsl.

7.1.8.7 LUnpuHa NnpokNafoK AN CbEMHOM KPbILKM Y CbEMHOTO Ko/inaka — He MeHee 9 MM (3/8%).

7.1.8.8 Tpoknaakuy fOMKHbI BbIThb LLe/IbHbIMU.

7.1.8.9 CsepeHusa o npoknagkax npveefeHsl B A.8 (NpunoxeHune A).

7.1.9 MaTtpy6kn napyrne coegmHeHns

7.1.9.1 ®dnaHubl40MKHLI COOTBETCTBOBATL HOPMaM 1 Npasuaam A1 cocyoB, paboTalLmx nognasne-
HVem.

7.1.9.2 CoepuHeHns HoMnHanbHoro guametpa DN 10 (HoMuHanbHbIA Tpy6HbI pasmep NPS V2), DN 32
(NPS174), DN65(NPS2 ¥2). DN 90 (NPS3 V2) nnn DN 125 (NPS 5) ucnonb3osaTb He pa3peLuaeTcs.

7.1.9.3 CoepguHeHus DN 40 (NP S1 V2) gomkHbl 6bITb (hnaHLeBbIMU.

7.1.9.4 B BOfOpOAHbIX cucTemax {T.e. ecnv napuuanbHoe fasneHve sogopoga cebiwe 700 kMa (abc.)
(100 dhyHTOB Ha KBagpaTHbIi AtoiiM (abc.)]} Bce coeANHEHNS fOMKHbI ObITb C (hnaHLamMmmn: cBO6oAHbIE hiaHLbl
MCnonb30BaThb He crieayer.

7.1.9.5 Ecnu pacuyeTHble YC/0BUA TPeOYIOT 3KkBUBasIeHTa HOMUHanbLHoro fgasnexnusa PN 150 (ctaHgapT
ANSI 900) nnu 60nee BbICOKUX HOMUHA/bHbIX NapaMeTpoB 4718 hnaHueBs, TO BCE COeAUHEHUS [O0/MKHbI ObITb
hnaHLeBbIMA.

7.1.9.6 MwuHuMManbHas TONWMHA CTEHKM natpyoka, BkAYas NpuUnyck Ha Kopposuio, ANA iaHueBblX
CoefiHEeHWN 3 Yr1epoaUCTO U HA3KONErMPOBaHHO CTaNn JO/KHA COOTBETCTBOBATb yKasaHHOV BTabnuue 3.

Tab6bnunuya 3 — MuHuManbHasa ToNuMHa Welikn naTpyobka
B munnumetpax (gioimax)

HomuHanbHbIii AnameTp (HOpMasibHbI TPYGHbIA pa3mep) MuHUManbHas ToMWmMHaA CTeHam naTpy6ka
15 {%) 4.78 (0.188)
20 (34) 5,56 (0.219)
25 (1) 6,35 (0.250)

40 (1V2) 7,14 (0.281)
50 (2) 8,74 (0.344)
80 (3) 11.13 (0.438)
100 (4) 13.49 (0.531)
150 (6) 10,97 (0.432)
200 (8) 12,70 (0.500)
250 (10) 15.09 (0,594)
300 (12) 17.48 (0.688)

NMpumeyaHune — [laHHble e 3TO Tabnuue B3ATH M3 ASME B36. lOM [4] c ucnonb3osaHuem Tabnuubl 160 gns
pasMepoB A0 HOMUHanbHOro gnametpa DN 100 (HopManbHbIi TPy6HbI pasmep NPS 4) n ta6nuubl 80 ons 60nblnx
pasMepos.

11
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* 7.1.9.7 ToBepxHOCTb pazbema TeXHOornyecknx haHues cnegyeT pacnonaratb B ropu3oHTaNbHOM
M/I0CKOCTH, €C/IN MOKynaTesieM He yKka3aHo MHOe PacrosioxXeHuve.

7.1.9.8 ®naHueBble COefNHEHUS N3 YTNEePOAUCTON CTanm f0/KHbI ObITb OAHOM0 U3 CNeAYIoLMX TUMOB:

a) KoBaHas WM oT/iMTas LeHTPO6EeXHbIM INTbeM CTEHKM NOA NPUBAPKY € hnaHuem;

b) Tpyba, npuBapeHHas K KOBaHOMY WX OT/IUTOMY LEHTPO6EXHBIM METOAOM NpUBapHOMY dnaHLy ¢
6ypTUKOM;

C) 6eCLUOBHbIi NEPEXOAHUK, MPUKPENIEHHbIA K KOBAHOMY WM OTIMTOMY LLEHTPOOEXHBIM METOA0M Npu-
BapHOMY (h1aHLy C BOPOTHUKOM;

e d) AUTOI UM N3roTOBNEHHbIV APYrMM METOAOM NEPEXOAHMK, €C/IN 3TO paspeLLeHo nokynaTenem;

e) Tpy6a unv nepexofHuK, NnpusapeHHble K KoBaHOMY CBO60AHOMY thnaHLy.

7.1.9.9 Ecnv ncnonb3yloT NepexofHviK, To 4onyckaeTCcs UCMONb30BaTb MOAMOPKNU, 6OMbLUYIO TONLWMUHY
KonsieKkTopa unu 60Mblyl0 TOMWKWHY natpybka, 4Tobbl obecneumBaTb AOCTATOYHYHO MeXaHW4Yeckyl npo-
YHOCTb.

7.1.9.10 3awuckawyeHnem cuctem, paboTaroLmx c BogOpoAoMm (cM. 7.1.9.4), Ha coe ANHEHUAX KONNEKTO-
pOB f0NyCKaeTCA UCNOMb30BaTh kOBaHble CBOOOAHbIE hNaHLbl U3 YINepoaUCToi CTanun npy cneayowmx orpa-
HUYEHUSAX:

a) MakcumasibHoe pacuyeTHoe pgasrieHne — 2100 kMa (M36bIT). (300 hyHTOB Ha KBaApaTHbIl AHOAM
(n36bIT.)];

b) MakcMmanbHas pacyeTHas Temnepartypa 450 °C (850 °F);

C) MakcuMmasbHbIi NPUNYCK Ha KOPPO3MIO NpK aKkcnayaTauum — 3 mm (1/8y).

7.1.9.11 Pa3mep pe3b60Bbix coeanHeHnin — DN 25 (NPS 1). 3a Ck/l04eHNEM COeAMHEHNI A MaHOMET-
pOB. KOTOpbIe A0/MKHbI 6bITb DN 20 (NPS 3/4).

7.1.9.12 Pe3b60Bble cOeANHEHNS AO0MKHbI ObITb OAHOMO U3 CAEAYIOLWMX TUMOB U COOTBETCTBOBATbL HOP-
MaM ¥ npaBuiam NPoOeKTUpoBaHNA COCyAoB, paboTaloLmx Nos AaBleHnem:

a) KOBaHble CTasibHble My(DTOBbIE COEANHEHNS C Pe3b00ii TOIbKO Ha O4HOM KOHLE, paccunTaHHble Ha
COOTBETCTBYHOLLYI0 HOMUHAsbHYI0 Harpy3ky (ASME B16.11 (5], knacc 6000),

b) KOBaHble CTa/lbHble PUTUHIN C BCTPOEHHBIM YCUIEHUEM,;

C) pe3b60Bble OTBEPCTUSA 4715 NOAKNOYEHMNI BO3AYLLHMKA U ApeHaXa TaM. I4e 3T0 N03BOoSET TO/LWMHA
naacTUHbI KOEKTOPA,

d) aKBMBasieHTHblE BbICTyNalLLe CoeANHEHNS.

A 7.1.9.13 Ecnu TpebyeTcs coeivHEHNE ANA TEPMOT/b3bl, OHO AO/HKHO ObiTb PACMOIOXKEHO BHYTPYU
naTtpyoka, 3a UCK/IloUeHEM C/lyHaeB, KOrga HOMUHasbHbIV gnameTp naTpyoka meHbwe DN100 (NPS4); B aTom
cnyyae coefuHeHve ansa TepMOrub3bl f0/MKHO OblTb PACNOI0XEHO Ha KOMI/TIEKTOpe pAAOM C naTtpybkom.

A 7.1.9.14 Ecnu TpebyeTcs coeUHEHNE AN MAHOMETPA, OHO AO/HKHO 6bITb PACMO/IOXKEHO Ha NaTpy6-
Ke, 3a UCK/II0YeHreM CrlyyaeB, Koraa HoOMUHaNbHbIA AnameTp natpyoka meHblue DN 80 (NPS 3); B aTom criyyae
coefuHeHne ANA MaHoMmeTpa fl0/HKHO 6bITb PACMOIOXKEHO HA KOSIEKTOpe pAAOM C naTtpy6KoMm.

7.1.9.15 Pe3bb6bl Ha Tpy6ax AO/KHbI OblITb KOHMYECKMMUN TPYOHbIMKU pe3bbamu (Hanpumep, no ASME
B1.20.1 [6]) » coOTBETCTBOBATH HOPMaM M NpaBunam 415t COCy4oB, paboTaloLmnx Nog gaBneHnem.

*A 7.1.9.16 Pa3smep, TUM 1 pacnosioxeHve COegnUHeHNN 419 XUMUYECKON OUNCTKM AO/KHbI ObITh YKa3a-
Hbl MoKynaresnem.

7.1.9.17 Ecnun3To yKkasaHo, COeAHEHNs A1 NpUBOPOB A0/KHbI GbITh PACNOIOXEHLI, MO KpaiiHel mepe,
Ha OHOM BXOAHOM ¥ BbIXOLHOM NaTpybke KavkAoro nyyka, C TeM UCK/TI0YEHMEM, YTO UX He TpebyeTcs B NpoMe-
XYTOUYHOM naTpybke MHOTOSIPYCHbIX MyYKOB.

7.1.9.18 Bce pe3bb60Bble TPYOHbIE COEAVHEHNS AO/MKHbI ObITb 3aKPbITbl NPOGKON C LUIMHOPUYECKO
rO/I0BKOIA.

7.1.9.19 BcnomoratenbHble hnaHueBble COeANHEHUS, ECNIN OHN UMEIDTCS, [0/IKHbI 6bITb 3aKPbITbI Y-
Xumu hnaHuamu. Matepuasbl NpokIaAoK 1 601TOB [O/KHBI COOTBETCTBOBATbL YKa3aHHbIM YCI0BUAM aKCnya-
Tauuu.

7.1.9.20 Ha kaxa0M KOJIJIeKTOpe B BbICLUEN U H13LEl ToUKax A0/DKHbI 6bITb NPeAYyCMOTPEHbI COeMHe-
HUSA 415 BO3AYLLUHUKOB MAPEHaXe COOTBETCTBEHHO. MNaTpy6kun KonnekTopa, yCTaHOB/IEHHbIE B BbICLIEN U HU3-
el Toukax, MOryT CNyXWTb OTBEPCTUAMU A5 BO3AyXa U ANS cToka. MaTtpyoku BO3AyLIHMKA U ApeHaxa He
[OJKHBI 3aX0ANTb 38 BHYTPEHHIOK NOBEPXHOCTb KOJI/IEKTOpa.

7.1.9.21 Ecnu ToNwWwmHa KonnekTopa He obecneunsaetT MMHMMaIbHO HEO6X04MMOrO 3aLensieHns pesb-
6bl NPO6OK BO3AYLLIHMKA U ipeHaxa, He06X04MMO yCTaHaBIMBATbL WY BbIMOJTHATL YTOLEHUS.

7.1.9.22 Heob6xoaumo, 4To6bl 60Tl MeXAy COeANHUTENbHbIMU naTpy6KaMu nakeTUpoBaHHbIX TPy6-
HbIX MYYKOB MOXHO ObLN10 YAanATb, He cMeLlas Myykos.
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7.1.10 MakcumanbHble 4,ONYyCTUMbI€ MOMEHTbI U CUNbI, AeACTBYIOLLME Ha NaTPy6KN 1 KONNEKTOP
7.1.10.1 Kaxpablii naTpy6oK B COCTOSIHAM pac4eTHOro KOPPO3UMHOTO M3HOCa [O0/KEH BblAepXuBaTb
MTHOBEHHOE MPUI0XEHNE MOMEHTOB U CUI. YKa3aHHbIX Ha pUCYHKe 6 B Tabnuue 4.

Ta6nuya 4— MakcumasibHble A4ONYCTUMbIE HArPy3Ku Ha naTpy6ku

HomuHanbHbIl guameTp (MobIU- MomeHT. H ™ (pyT dyHT-cuna) Cuna (dhyHT-cuna)
Hanbublii TPYGHLI pasmep). MM
(Aroiim) v, My " |:4 Fr F>«
40(1V2) 110 (80) 150 (110) 110 (80) 670 (150) 1020 (230) 670(150)
SO (2) 150(110) 240 (180) 150(110) 1020 (230) 1330 (300) 1020(230)
80 (3) 410(300) 610 (450) 410 (300) 2000 (450) 1690(380) 2000(450)
100 (4) 810(600) 1220 (900) 810 (600) 3340 (750) 2670 (600) 3340(750)
150 (6) 2140(1580) 3050 (2250) 1630 (1200) 4000 (900) 5030 (1130) 5030(1130)
200 (8) 3050(2250) 6100 (4500) 2240 (1650) 5690 (1280) 13340(3000) 8010(1800)
250(10) 4070(3000) 6100 (4500) 2550 (1880) 6670(1500) 13340 (3000) 10010(2250)
300(12) 5080(3750) 6100 (4500) 3050(2250) 8360 (1880) 13340 (3000) 13340 (3000)
350(14) 6100 (4500) 7120 (5250) 3570(2630) 10010(2250) 16680 (3750) 16680(3750)
7.1.10.2 KOHCTpyKUuMen KaXaoro HeNnoABVMXHOIO WM NiaBatoLwero KoneKkTopa, CoefuMHeHuin Henoga-

BMXHOTO KO/JIeKTopa ¢ 60KOBLIMI pamamu, a Takke KOHCTPYKLMe APYrMX ONOPHbIX 3/1EMEHTOB A0/KHA ObiTb
npefycMoTpeHa BO3MOXHOCTb 06ecrneyeHnss 0TCyTCTBUA NMOBPEXAeHW npy o4HOBPEMEHHOM (CyMMapHOM)
NPUNIOXEHNN BCEX HArpy3ok Ha naTpyobku Ha ogHOM Konnektope. CocTaBnsloWmMe Harpy3ok Ha naTpyoku Ha
OHOM KO/INEKTOPE HEe A0/IKHbI NPEBbIWATD!

Mx 6100 H *m (4500 cbyT doyHT-Ccnna);

My 8130H*mM(6000chyT doyHT-cuna);
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M, 4070 H m (3000 chyT chyHT-Ccuna);
Fx 10010 H (2250 chyHT-cnna);
F 20020 H (4500 cpyHT-Ccnna);
Fz16680 H (3750 dhyHT-cKna).

MpumeyaHune — MNpUNoOXeHNe MOMEHTOB U CUJ1. YKa3aHHbIX B Ta6nuLe 4. Bbi3blBaeT NnepemMelleHne, KoTopoe
6yneT MMeTb TEHAEHLMIO NOHMXKATb HArPy3Kku [0 NPUBEAEHHbIX 30€Cb 3HAYEHNIA.

7.1.10.3 CyMMma BCex Harpy3ok Ha natpybku B 04HOM annapaTe He 4O/DKHa npeBblwaTh TPexXkpaTHoe
3Ha4eHve, fonyCcTMMOe /15 O4HOTO KOJIIeKTOpa.

7.1.10.4 Moppob6bHee cm.B 7.1.6.1.3.

7.1.11 Tpy6sbl

7.1.11.1 HapyxHblii AgnameTp LNAnHAPUYEeCckux Tpy6 — He meHee 25 mm (1').

e 7.1.11.2 MakcumanbHas AvHa TpyObl f0/MKHA COOTBETCTBOBATb TEXHUYECKMM TPebOoBaHNAM MOKy-
narens.

A 7.1.11.3 TonuwmHa CTEHOK Tpy6 HapyXHbIM AnameTpom oT 25 mm (') Ao 38 mm (1 1/2") omkHa 6bITb
He MeHee yka3aHHoi1 B Tabnuue 5.

Tab6nunuya 5— MuHuManbHas TOMLWMUHA CTEHOK Tpy6

MaTtepnan Tpyobl MuHUManbHas TONLWMHA CTEHKU, MM(AOIAM)
YrnepoaucTaa ctanb unu (peppuTHas HU3KOMerMposaHHas ctanb (Makc. 2.0 (0.083)
9 % xpoma)
BbicokonernposaHHua (aycTeHuTHasa, peppuTHas U aycTeHUTHo-dep- 1.6 (0.065)

puUTHaA (BbiNnnaBneHHas Aynekc-npoLeccom» ctanb
LiBeTHOli meTann 1.6 (0.065)

TuTtaH 1,2 (0.049)

[Ona Tpy6 ¢ pebpamu, 3arnyb6aeHHbIMM B KaHaBKy, TO/LMHY CTEHOK Tpy6 cnepyet usmepsTb OT Hu3a
KaHaBKW [10 BHYTPEHHE CTEHKN.

MpumeuaHune — Mpu TAXENbIX YCAOBUAX IKCAAyaTaunuu Wanm onpefeneHHbiX KoHdurypaumax Tpy6 moxeT
notpe6osaTtbcs 60/blWAas TONWMNHA CTEHOK.

7.1.11.4 Tpybbl cnefyeT NOCTaB/ATb HA OCHOBE /IN60 MUHMMAbHOW TOMLWMHBI CTEHKW, TGO cpefHei
TONLLMHbI CTEHKM NMPY YC/TOBUM, YTO TOILLMHA CTEHKM HUB OAHOM MecCTe He byAeT MeHbLUe ykazaHHoli B 7.1.11.3.

A 7.1.11.5 Tpy6bl MOryT 6bITb OPEOPEHHBIMU NN HEOPEOPEHHBIMU.

7.1.11.6 [nsa opebpeHHo Tpy6bl 06LWas AnvHa HeopebpeHHOM YacTu nocne c60pku He AOKHA NPEBbI-
watb 60nee yem B 1.5 pasa TONLWMHY OAHON TPYOHO AOCKK.

7.1.11.7 Nio6as KOHCTPYKLMS opebpeHHbIX Tpy6 ABNseTcsa npegMeToM CorlacoBaHus Mexay nokynare-
nem nnpogasuoM. Mpoaasew, 40/KeH 060CHOBATb, YTO TUM NOCTaB/IAEMO KOHCTPYKLUW NPUTOAEH ANS npea-
nonaraemblix ycnoBuii akcnayaTtaummn (C yyeToM Takux DakTopoB, kak TemnepaTtypa metanna, LMpKynsauus,
noTepu oxnaxfeHus, BO3AeNCTBNe OKpyXatolleil cpefbl U Apyrne HasHayeHHble YCNOBUS 3KcnyaTauum).
Hwxe nprBefeHbl ONMcaHWs HECKObKMX TUMOB YacTO UCMO/b3YeMbIX KOHCTPYKL A opebpeHHbIX Tpy6:

a) c3arnybneHHbIMKn pebpamMmn — antoMUHYeBoe pebpo NPSAMOYrosibHOro NONEPeYHOro CeYeHus, HaBu-
TOE C HaTSXeHNeM 1 MexaHu4yecku 3arnybseHHoe B kaHaBky riny6uHoli (0,25 + 0,05) mm [(0.010 1 0,002)r],
cnupanbHO NPOpe3aHHYyo Ha BHELLHEN NOBEPXHOCTMN TPY6bl. TOMNLLMHY CTEHKM TPYObl MU3MEPSIOT OT fHA KaHaBK/
£10 BHYTPeHHero AvameTtpa Tpy6bl. KoHew, pebpa Ha KaxA0M KoHLe TpyObl JO/MKEH BbITb 3akpensieH Bo nsbexa-
Hue ocnabneHuns uam pasmaTbiBaHua pebpa; MeTof 3akpensieHns fo/mKeH 6bITb ykazaH NpofaBLoM;

b) WHTerpasbHble — afntoMVHUEBAA BHELIHASA Tpyba, N3 KOTOPO METOAOM IKCTPY3UMN CCHOPMUPOBaAHBI
pebpa, MexaHn4eckv NpUKpeneHHas K BHyTpeHHel Tpy6e nnu Bknagpily;

C) C nepekpbiBalOWUMUCA nankamm — L-obpa3Hoe anioMnHueBoe pebpo HaBUTO C HaTSXKEHWEM Ha
Hapy>XHYI0 MOBEPXHOCTb TPYObI, Mpuyem Tpy6a NOMHOCTLI0 NOKPbITA NepPeKpbIBaIWMMIUCA Nankamu nog peo-
pamu 1 Mmexay Humu. KoHel, pebpa Ha KaxxAoM KOHLLe TPy6bl flo/KeH 6bITb 3aKkpensieH Bo nsbexaHue ocnabne-
HUSA UK pasmaTbiBaHWs pebpa: MeTog 3aKkpenneHns 4Oo/MKeH ObiTb yka3aH npofaBLoM;

d) c nankamn — L-o6pa3sHoe anoMuHneBoe pebpo HABUTO C HATSHKEHNEM Ha HapyXHYI0 NOBEPXHOCTb
Tpy6bl, Npuyem Tpyba NOMHOCTLIO NMOKPbLITA nankamu mexay pebpamu. KoHew, pebpa Ha KaxoM KOHLe TpyObl
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JomKeH 6bITb 3aKpenieH Bo n3bexaHune ocnabneHns v pasmatbiBaHa pebpa; MeTo 3akpenieHns fo/KeH
6bITb yKa3aH npogasLoMm,;

e) NPUKPENIeHHOEe CHapyXun — Tpy6bl, Ha KOTOPbIX pebpa NpuKpensieHbl K HapyXHO MOBEPXHOCTM
MEeTOL0M ropsivero LMHKOBaHUS, navikv TBepAbiM NPUNoeM nan CBapku;

0 c nankamu u HakaTkoit — L-06pa3sHoe anioMuHVeBOe Pebpo HAaBUTO C HATSHXKEHWEM Ha HapPYXHY
NnoBepXHOCTb TPy6bl, NpMyem nanka pebpa 04HOBPEMEHHO BNpeccoBaHa B Pe6prCTYH0 BHELLIHIO NOBEPXHOCTb
TPy6bl. KoHewl pebpa Ha KaxA0M KOHLe TPyObl fo/KeH 6biTb3akpenieH Bo 3bexaHune ocnabnexHus unm pasma-
TbiBaHUA pebpa; MeTof 3akpenieHns Ao/KeH ObiTb yka3aH NpoAasLoMm.

7.1.11.8 [nA HaBUTbIX C HaTsHXKEHMEM Wnn 3arnybneHHbIXx pebep MUHUManbHas TO/ILWMHA UCXOAHOTo
mMaTepuana fo/mkHa 6bITb cnegytoLei;

- AN BbICOThI pebpa, He npeBbiwatoLLei 12 mm (12'), MuHMManbHas TonwmHa npokata 0,35 mm (0,014');

- [ANS BbICOTbI pebpa, npesbiwawein 12 mm (1/2'), MuHuMansHas TonuwmHa npokata 0,40 mm (0,016%).

7.1.11.9 CnnwowmBaHve Ha U-06pasHbix crmbax Tpyb He A0/MKHO npeBbiwatbh 10 % HOMUHaIBLHOrO
HapyXHOoro gnameTtpa Tpyo6bl.

7.1.11.10 MuHUMaNbHY TONLMHY CTEHKN Ha U-06pasHbix crmbax /b, MM (410FM) BbIYUCASAOT N0 hopMy-
ne

rae t— TonwmHa cTeHku Tpy6bl A0 crnbaHus, Mm (4tolm);
OD — HOMMHa bHbIV HAPYXHbIA AnameTp Tpy6bl, MM (4tolim);
Rm— cpegHwii paguyc U-o6pasHoro crnba, MM (froim).

BbluncnerHas TonwmHa th 4o/mkHa ObITb He MeHbLLE YKa3aHHOW B TEXHUYECKMNX YCNOBUSAX MUHUMASIbHO
TOJILLUHBI CTEHKM.

7.1.11.11 Ecnu U-o6pasHble crnbbl hoOpMUPYOTCH N3 MaTepmnasnioB, OTHOCUTENLHO He MOABEPXEHHbIX
Hakneny v npoLeawmnx COOTBETCTBYIOLMIA OTNYCK, TO YTOHEHWNE CTEHOK TPYObl Ha crmbax He AO/KHO NpeBbI-
lwaTb HOMUHana 17 % nepBoHa4YasIbHOM TOMLMHbI CTEHKU TPYObI.

7.1.11.12 Ecnn U-ob6pasHbie crubbl hopMmpytoTca U3 MaTepuasioB, UMEKLLUX HU3KYH NNaCTUYHOCTb,
NN MaTepuasnos, NOABEPXKEHHbIX HaK/Ieny, OHX MOryT NnoTpeboBaTb 0COObIX COO6PaXKEHMIT MPU NPOeKTUpoBa-
HUN. Ecnu X0noAHbIA Haknen Bbi3biBAET XPYNKOCTb WM BOCMPUMMUYMBOCTb K KOPPO3WU NOJ HaMpPsXXeHWeM B
HeKoTOpbIX MaTepuanax uav cpegax, To caefyeTt paccMoTpeTb BONPOC 0 TepMoobpaboTke.

¢ 7.1.11.13 J[onyckaeTcsi UCNOMb30BaTb 3/IANNTUYECKME TPYObI, €C/IN 3TO COrNacoBaHO C MokynaTe-
nem. lonosHUTENbHOE PYKOBOACTBO OTHOCUTENLHO 3/I/IMNTUYECKUX TPYD CM. B A. 1.4 (NpUoXeHune A).

7.2 TlpoekTupoBaHWe BO3AYLWHOW CTOPOHbI

7.2.1 O6uwme nonoxeHus

¢ 7.2.1.1 Ha paboume xapakTepucTUKn BO3AYLUHOW CTOPOHbI annapata C BO3AYLUHbIM OX/JaXAeHnem
B/IVAIOT Takne hakTopbl, KaK norofa, MecTHOCTb, YCTaHOBKa, OKpyXatoLlas cpefa 1 Hasmume npumblKaroLLmx
KOHCTPYKUMiA, 3gaHnii n o6opypoBaHus. Mokynatenb fo/MKeH nepefaTb npodasLly BCe AaHHble 06 OKpyXato-
el cpefie, KOTOPbIE MOTYyT NOHAA06UTLCS NPY NPOEKTUPOBaHMK annaparta. ITu hakTopbl HEO6XOANMO YUNTbI-
BaTb NPV NPOEKTUPOBaHNMN BO3AYLLHON CTOPOHbI.

A 7.2.1.2 HeobxoguMmocTb ynpas/ieHNs NOTOKOM BO3fyxa onpefenseT nokynaresb Ha OCHOBE KOH-
KpeTHbIX TpeboBaHWii TEXHOI0rMYeCcKoro npoLecca, yunTbiBas, B TOM yucne, BAusHue norofbl. CyuiecTsytot
pasnuyHble MeToAbl yNpaB/ieHNs NoTOKOM BO34yXa. KOHeuHbIVi BbIOOP 3aBUCUT OT CTENeHn Heo6XxoAnMOoro
perynuposaHus, Tuna npMBoAa u nepegayun, pasMmeLleHns o060opyAoBaHns, a Takke IKOHOMUYECKUX coobpaxe-
HWIA. PasnunyHble MeToAbl BK/IKOYAKOT NPOCTOE BK/OYEHUE-BbIKIOYEHNE, CTYNEHYaToe BK/IlOYeHVe-BblkYe-
Hve (4N annapaToB C HECKO/IbKMMU NPUBOAAMM), ynpasieHne ABYXCKOPOCTHbIMU ABUraTensamMu, Npueosbl ¢
nepeMeHHON CKOPOCTbIO, PEryiMpyeMblii War BEHTUAATOPA, PyYHble UM aBTOMATUYECKME Xaio3n, a Takke
peuvpKynaumio Bosayxa.

7.2.1.3 BbI60Op BEHTUATOPA A1 paCHETHbIX NapamMmeTpoB Jo/KeH obecneynBaTb, YTO6bI OH NPU HOMU-
HanbHOW CKOPOCTU MOT 3a CYeT yBeIMYeHUs yrna nonaTok yBennumsath Ha 10 % pacxog Bo3gyxa npu cooTse-
TCTBYIOLEM yBenuyeHnun fasneHus. [ockonbKy 3aTo TpeboBaHWe npefHasHavyeHo ANs NpefoTBpalleHus
CpbiBa NOTOKa U He3hPEKTNBHOM PabOTbl BEHTUNSATOPA, BbiTEKAOLLEE NOBbILEHHOE TPe60BaHNEe K MOLLHOCTY
He 0/TXHO B/IMATb HA HOMWHA/IbHYI0 MOLLHOCTbL NPUBOAA.

7.2.1.4 Tpopasel fo/HKeH onpeaenaTb pacyeTHble TeMnepaTypbl OKpyXatLlei cpefbl MexaHn4yecknx
3/1eMEeHTOB NOCPEACTBOM aHasiM3a KOHBEKLMOHHOM Tenaonepeaayun v nepegasaTth pe3ynbTaTbl HA yTBEPXAe-
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HVe nokynartento. B anbTepHaTMBHLIX BapuaHTax aTu Temnepartypbl MOTyT 6biTb OnpefesneHbl cneayowmmm
mMeToAamMu:

a) pacueTHble TemnepaTtypbl, BO3AeNCTBYIOLWME HA MeXaHn4yeckme 1 NPU6OpPHbIE KOMMOHEHTbI, pacno-
NIOXEHHbIe Haf TPYGHbLIM NyYKOM, AO/KHbI 6bITb PABHLIMW UM GO/bLLE CNEeAYIOLLMX 3HAYEHWIA:

1) makcuMasnbHas TemnepaTypa TEXHOI0TMYECKo cpepbl Ha Bxoae MuHyc 60 GC (100 °F) (makcumarnb-
Has Temnepartypa TeXHO/I0TMYecKo Cpefibl Ha BXOAE He ABSeTCA pacyeTHOV TemnepaTypoit 41a MexaHmyec-
KWX 3N1EMEHTOB),

2) makcumanbHas TemnepaTypa Ha BXo4e HarpeBaTe/ibHOro 3ameeBuka MyuHyc 60 °C (100 °F) (Temnepa-
Typa Ha BXofie HarpeBaTe/lbHOro 3MeeBUKa He SIBNSETCA pacyeTHol TeMnepaTypoi ANA MeXaHUYecKux ane-
MEHTOB),

3) 4naannapartoB CXaslio3u A5 BbINMYCKHOro BO34yXa, BEHTUNATOPOB C aBTOMATUYECKM Perynpyembim
LIaroM UInCcABYXCKOPOCTHbIMABUraTeNneM — ykasaHHble Bbllle TeMnepaTypbl Ha Bxofe MuHyc 30 °C(50 °F).

MunH1ManbHaa pacyeTHas Bo3geicTBytoLan TemnepaTypa H1 B KOEM C/lyyae He flo/mKHa 6bITb HXe pac-
YeTHOI TeMneparypbl N0 CyxoMy TEPMOMETPY;

b) pacueTHble TemnepaTypbl, BO3AENCTBYIOLME HA MeXaHnyYeckne n NnpubopHbie KOMMNOHEHTbI, pacno-
NIOXXEHHbIe HXe TPYOHOro nyuka, A0/KHbI ObiTb HE MeHee:

1) makcuMasnibHas TemnepaTtypa TEXHO/I0rMYecKoi cpefbl Ha Bxoge MuHyc 120 “C (200 °F) (Makcumasnb-
HasA TemnepaTypa TeXHO/IOTMYeCKol Cpefibl Ha BXOAE He AB/ISeTCA pacyeTHOM TeMnepaTypon Ana mexaHmyec-
KNX 3/IEMEHTOB),

2) MakcumanbHas Temnepartypa Ha BXofe HarpeBaTesibHOro sameeBuka MuHyc 120 °C (200 °F) (temne-
paTypa Ha BXofe HarpeBaTte/lbHOro 3aMeeByKa He AB/ISeTCA pacueTHOV TemnepaTypoit 419 MeXxaHn4ecknx ane-
MEHTOB),

3) 4naannapartoB C)Xaslio3u A5 BbIMYCKHOro BO34yXa, BEHTUNATOPOB C aBTOMATUYECKN Perynpyembim
LLIaroM 1am ¢ AByXCKOPOCTHbIM ABUraTesieM —ykKasaHHble Bbille TeMnepaTypbl Ha Bxoge MuHyc60 °C (100 eF).

Lnavsgenuii, rae Ncnonb3yoT peuupKyaLnio Bo3ayxa, cnegyeT nsyyaTb pacyeTHble Temnepartypbl BO3-
OEeNcTBMA ANS KaXXA0ro pexuma paboTbl (Mycka, HOpMasibHOM paboTbl, 0CTaHOBA, NepepbiBa B IHEProcHabxe-
HMW. 3aTOPMOXEHHOTO BO3YLLIHOIO NOTOKAa, OHOro HepaboTaloLlero BeHTUAsaTopa uT. A.).

7.2.2 KOHTpO/b Wyma

e 7.22.1 [nA annapaTta, paboTalLliero B ykasaHHbIX YCOBUAX, C BEHTUAATOpamMu, paboTarowmmm ¢
NMPOEKTHOI CKOPOCTbLIO M LWarom, NokynaTte b f0/MKEH 3af4aBaTb cneaytolme npegenb! Wyma:

a) ypoBeHb 3BYKOBOro AasneHus (Y3/) Ha 0anH BEHTUSATOP B MeCTe, yKka3zaHHOM nokynartenem;

b) ypoBeHb MOLLHOCTY 3BYKa (YM3) Ha 0AVH BEHTUAATOP.

NMpurumeuyaHune — TunMuHas KapTa XxapakTepuUCTUK Wyma NpuBeAeHa B NpUIoXeHnn B.

Mpogasew fOMKEH NPefoCTaBASATb YPOBHN 3BYKOBOW MOLLHOCTM 1 3BYKOBOT O fJaB/IeHNs 060pyA0BaHNS €
y4eTOM COOTBETCTBYHOLLEN MHhopmaLmu, Hanpumep hopMbl BXxoAa (Tuna n pasmepa guddysopa unv KoHgy-
30pa), NpensaTcTBuiA 1 T. 4. OTHOCMTENbHO BEHTUNATOPA HEOBXOAUMO yYeCTb NPUBOA, PedyKTop CKOPOCTU 1
T.4.

1.2.22 Mopagok NpropuTeTOoB A1 NOSTyYeHUSA TpebyeMbIX LYMOBBIX XapakTePUCTUK AO/KEH O6bITb Che-
Ayowum:

a) hakTuyeckoe UcnbiTaHWe penpe3eHTaTUBHON BbIGOPKY annaparos, yCTaHOB/IEHHbIX TG0 BAANW OT
APYruX NCTOYHMKOB LWyMma (L,eX0Bble UAu NoneBble UCMbITaHWA), MM60 B paboTatoLeii ycTaHOBKe;

b) NoslyYeHMe LYMOBbIX XapakTePUCTUK MYTEM NCNONb30BaHNSA aHa/IOTMYHOIo 060pYJ0BaHNA N KOPPEK-
LM 3TUX AaHHbIX C YH4eTOM pa3mepa hakTmyeckoro o6opyfoBaHua 1 yCIoBuin akcnnyatauun. Heo6xoanmo
COCTaB/IsATb OTHET C NPUBEAEHNEM KaK pPe3y/ibTaToB N3MepPeHUid, Tak 1 npoLieaypbl KOPPEKTUPOBKU.

7.2.2.3 MpoueaypaonpeneneHns ypoBHeii Wyma aomkHa cooTBeTcTBoBaTh MICO 3744 c npuMeHeHnem
meToAa nonywapuii 4na onpegeneHvs ypoBHei 3ByKOBOV MOLLHOCTW.

7.2.3 BeHTUNATOPbLI Y BTY/IKA BEHTUNIATOPOB

e 7.2.3.1 [nAa kaxpol cekunn HeobGxoanMbl ABa WK 6onee BEHTUIATOPOB, HAXOAALWMXCSH HA OAHOW
NIVHUW B HanpasieHUn ANNHbI TPYObI, C TEM UCKTIOYEHNEM, YTO A0MYCKAeTCA UCNONb30BAaTb CUCTEMbI C OAHUM
BEHTUNISATOPOM, EC/IN OHW 0J06pPEHBI MOKynaTeneMm.

7.2.3.2 BeHTUNATOPbI AO/HKHbI 6bITb OCEBOro TMNa.

7.2.3.3 KaxAblii BEHTUNATOP JO/MKEH ObITb TAKOTO pa3Mmepa, YTo6bl NoLWagb, 3aHuMaemas M. cocTas-
nsina He meHee 40 % nnowaaun MLEBOI MOBEPXHOCTU MNyyka, 06CNYXXMBAEMOr0 3TUM BEHTUNSTOPOM.

7.2.3.4 Kaxablii BEHTUNATOP JO/MKEH ObITb PACMOMOXEH Tak, YUTOObI €r0 YroN paccesiHna He npesbIwarn
45° Ha LEeHTpasibHOM OCY Ny4Ka, Kak NoKasaHo Ha PUCyHkKe 7.
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1— Bo3sayxopacnpejenutenpHas kamepa: 2 — oTcacbiBalolas Tara; 3 — yeHTpanbHas 0Cb Nyyka; 4 — KOMbLO BEHTUNATOPA;
5 — HarHeTtaTtenbHas Tdara; 6 — 6okoBas YyacTb; 7 — nepegHas 4acTb

PrcyHok 7 — Yron paccesiHnii BeHTUAATOpaA

e 7.2.3.5 CKOpOCTb KOHL@ Slonatkn BEHTUNATOPa He A0/KHA NpeBbillaTb MakCMMasibHYH CKOPOCTb,
yKasaHHYIo U3rotoButesieM BEHTUNATOPA AN BbIGpaHHOro Tuna BeHTunATopa. CKOpoCTb KOHLLA lonaTku BEH-
TUATOPA He Ao/kHa npeBbiwaTh 60 M/c (12000 hyTOB B MUHYTY), €C/IM MHOE He 04,06peHo nokynartesem. CKo-
POCTb KOHL,A /IONATKN BEHTUASATOPA HY B KOEM Clydae He fo/kHa npesbiwatb 80 m/c (16000 hyTOB B MUHYTY).
BcnepcTsue orpaHnyeHunii no wymy moryT notpebosatbcsi 60n1ee HU3Kkne CKopocTu.

7.2.3.6 PagunanbHbIli 3a30p MexAy KOHLamMu 10naToK BEHTUASTOPA Y KO/TbLLIOM OTBEPCTUS BEHTUAATOPA
[O/KEeH COOTBETCTBOBATD [laHHbIM, NpUBEEeHHbIM B Tabnuue 6.

Ta6nuya 6— PagnanbHblii 3a30p

PapananbHblii 3a30p, MM (gloiim)
AvameTp BeHTUNATOpa, M (hyThl)

He meHee He 6onee
r1.0ns3,0 (r3uns9) 6 (1/4) 13 (1/2)
>30mnE3S5(>9nMELL 6(1/4) 16(5/8)
>3.5(> 11) 6(1/4) 19(3/4)

7.2.3.7 CbeMHble lonaTkn BEHTUAATOPA AO/KHbI 6bITh C6alaHCMPOBaHbl MO MOMEHTY OTHOCUTE/ILHO
6a30B0ii onaTku.

7.2.3.8 Kaxpoe Koneco BEHTUSTOPA AO0/MKHO GblTb CH6anaHCcMpoBaHo OAHUM N3CNeAYOLL X CNOCOGOB:
a) AvHamunyeckas 6anaHcupoBka Koseca B cbope;
b) AMHaMuuyeckas 6anaHCcMpoBKa BTY/IKM U cTaTuYeckas 6anaHcMpoBKa MOMEHTA /IONATOK.

7.2.3.9 Koneco BEHTUNIATOPA AO0/MKHO GbITh CMIPOEKTUPOBAHO Tak. YTOGLI MUHUMWU3NPOBATL 06PATHbIN
NOTOK BO3AyXa Ha BTYJIKe.
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A 7.2.3.10 Ans BeHTUNsATOPOB AnameTpom cBbiwe 1,5 m (5 chyToB) 1onatku BEHTUASATOPA AO/KHbI
perynupoBaTtbCsl BPYYHYI0 M3MEHEHMEM Yyria YCTaHOBKU. VIcnonb3oBaHne aBTOMaTUYeCcKoro ynpasneHns gns
N3MEeHeHWs yrna Hak/1ioHa nonacTei onpegenseT nokynaresb.

7.2.3.11 BeHTUIATOPSLI, B KOTOPLIX PEryIMpoBaHne 10NaTok NpoBOAAT MHEBMATUYECKUM UCNOJTHUTESb-
HbIM MEXaHU3MOM C aBTOMAaTUYECKUM ynpaBieHneM, A0/KHbl COOTBETCTBOBATL CefyoWwum TpeboBaHuaM:

a) ecnunofHo ynpasssioLee yCTPONCTBO ynpasaseT 60n1ee Yem O4HVM UCNOSTHUTENIbHBIM MEXaHU3MOM,
nokynartesib fO/MKEH yCTaHaBAMBaTbh CTONOPHbIN KanaH Ha JIMHUKM CUrHana ynpasneHnsa Kaxgoro UCnosiHu-
TeNbHOr0 MexaHu3ma, 4Tobbl ob6ecneynBaTb BO3MOXHOCTb TEXHNYECKOT0 06CNYXMNBaAHNS;

b) NHEBMATMYECKU UCMOAHUTESNbHBIA MeXaHN3M AO/DKEH ObiTb CHabXEH YyCTPOMCTBOM NO3ULMOHMPO-
BaHWA UK pene C TOPMOXEHNEM:

* C) YCTPOICTBO NO3UNLMOHNPOBAHUS UK pefe C TOPMOXEHNEM, EC/IN OHW UMELOTCS, [0/KHbI cpabaThbl-
BaTb NPWY NHEBMATUYECKOM CUTHaNe ynpassieHus gasneHnem ot 20 go 100 kMa (36bIT.) [0T 3 A0 15 hyHTOB Ha
KBagpatHblli Aolim (M36bIT.)]. Pabounii guana3oH ycTpoiicTBa NO3ULMOHUPOBAHMSA AO/DKEH ObITb OTPETYNPO-
BaH Tak, YT0Obl MakCUMasibHbI/ JOCTUTaeMblii yron 6bi1 paBeH BbIGpaHHOW NPOEKTHO yCTaHOBKe yria nonar-
Kn. N3rotoButenb BEHTUNATOPA [O/KEH yCTaHaHaBMBaTh NpefesibHble OrpaHnYMTeNn MakCUManbHOro U
MUHVMaJIbHOTO Laros sionatku. Ecnv nokynatenem He ykasaHo MHOe, Npyv MUHWMasbHOM npefersne wwara
nonaTky BO3AYLUHbIA NOTOK A0/MKEH OblTb NPaKTUYECKN HYNEBbIM;

d) npoZaBeL, fO/IKEH NOCTaBSATb TMO6KOe TPYyGHOE coeAnHEHNE AIMHOK Npu6an3mTensHo 300 mm (12%)
ANS NOAKNIOYEHUS K IMHWM BO3[yXa MHEBMATUYECKOro yrnpasieHns nokynatens. HoMnHanbHbIi guameTp KOH-
LeBoro puTuHra 419 nogKNIYeHNs K IMHUA NHEBMAaTUYECKOro ynpasneHus nokynarens — DN 8 (NPS '/,).
Pe3bba fo/mkHa 6bITb KOHUYECKON TPYBHOW pe3b6oii.

A €e) nokynaTenb A0/DKEH yKasblBaTb Hanpas/ieHne U3MEHEHWS yria Hak/ioHa onaTok BeHTunsTopa
npu noTepe faBfeHns B IMHUN MHEBMATUYECKOTO YNpaB/eHus.

7.2.3.12 Y3/1bl BTYJIKN M BEHTUIATOPA C aBTOMATUYECKUM yrnpaBiieHneM peryimpoBaHuns yriac Ucnosib-
30BaHMEM CMa3blBaeMbIX COEAVHEHWI cneayeT NPOeKTMPoBaTh TakuM 06pa3oM, YTOGblI CBECTU K MUHUMYMY
Heo6X0AMMOCTb TEXHUYECKOro 06CNyXMNBaHNSA CO CMa3Kol MyTeM MCMOMNb30BaHMA NOALLMITHUKOB, He Tpebyto-
LLMX NePUOLMYECKOn CMasKu.

7.2.3.13 KpviBas pabouyeil xapakTepUCTUKN BEHTUNATOPA LO/MKHA CBA3bIBATL CTaTMUeckoe uam obliee
[laB/ieHne, CKOpoCTb NMOTOKa, Yros1 yCTaAHOBKM S1IONATOK M MOLLHOCTb BXOAHOIO Basia BEHTUIATOpa Npu cTaHgap-
THbIX YCMOBUSAX CyXOro BO34yxa, yKkasaHHbIX B Tabnuue 7. Ha KprMBoil pabouyeit xapakTepucTuki BeHTUNsTopa
[O/MKHbI 6bITb NOKa3aHbl paboyasn Touka U MOLLLHOCTb A1 YKa3aHHbIX pacyeTHbIX YC/I0BUIA paboThl.

Ta6nuya 7— CraHpapTHble ycnosua cyxofo Bosgyxa

TemnepaTypa No Cyxomy TepmMomeTpy 21.1 “C (70 9F)
[laBneHue 101,3 kMa {29.92" pTyTHOTrO CTONGA)
MnotHocTb 1.2 kr/m3(0.075 chyHTal/dyr3)

7.2.3.14 Cob6CTBEHHast YacToTa BEHTUIATOPA UM 3/IEMEHTOB BEHTUISAITOPA He A0/TKHA ObiTh B Npeje-
nax 10 % yacToTbl 1onatkn-npoxoda. Yactora npoxoAos onaTtky (B Npoxofax B CEKYHAY) pasHa unciy nona-
TOK, YMHOXEHHOMY Ha CKOpOCTb BeHTunatopa (B o6opoTax B cekyHAy). lNpockasb3biBaHue MpUBOLHbIX
peMHeli, HU3Koe HanpsKeHne NMTaHUs U HepaBHOMEPHOE AelicTBUE ynpaB/ieHUs CKOPOCTbI0 BEHTUNATOPA
MOTYT NPUBECTUN K TOMY, 4TO CKOPOCTb BEHTUNATOPA CTaHET HIXEe PacyeTHOI; ecniv yacToTa NPoXoA0B SlonaTku
npeBblillaeT COGCTBEHHYIO YACTOTY BEHTUNSATOPA WM €ro 3/ieMeHTa, HeobXxoAnMO OLeHMBaTb NOCNeACTBUSA
Takoli paboTbl.

7.2.3.15 JlonaTku, BTY/IKU 1 AepxaTenun BTy/IOK BEHTUNATOpa He A0/KHbI NoABepraTbCa BO3AeNCTBUIO
Temneparyp, NpeBbILlaLLIMX Npesen paboyeli TemnepaTypbl, PEKOMEHA0BAHHbIN N3roTOBUTENIEM, HE3aBUCK-
MO OT TOro, paboTaeT BEHTUNATOP WK ocTaHoBNEH. Ecnv aToT npegen npesbiwaeT 105 9C (220 %) ans Heme-
Tann4yecknx 3anemeHToB unm 145 °C (290 °F) gnsa MeTan/IMyeckux 3NEeMEHTOB, MoKynatenb [AOJ/DKEH
paccMoTpeTb BONPOC NCMOb30BaHNA CNeLmanbHbiX MaTepruanos U/Mnm KOHCTPYKTUBHBIX 0co6eHHocTeit. Kpo-
Me TOro, 3/1IeMeHTbl BEHTUIATOPa C peryiMpyeMbiM WaromMm MoryT euie 6onee orpaHnumBaTb TemnepaTypbl,
KOTOPbIM MOXET nofABepraTbCs BEHTUAATOP; CM. 7.2.3.16.

7.2.3.16 OnA 06blYHbIX 3N1ACTOMEPHbIX MaTepuasnoB, UCMONb3yeMbIX A8 W3FOTOBNEHUS 3/1EMEHTOB
BEHTUNSATOPA C peryanpyemMbiM LiaroM, TemnepaTypbl BO34ENCTBUSA OrpaHuyeHbl Makcumymamu, npegcras-
NeHHbIMK B Tabnuue 8.

Mpun 60nee BbICOKMX BO3AENCTBYOLWMX TeMNepaTypax TpebyoTca COOTBETCTBYOLLME MaTepuasbl, a Tak-
Xe ofobpeHne nokynaTens.
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Tabnunuya 8— MakcumanbHble TemnepaTypbl, KOTOPbIM MOTFYT NOABepraTbCs 371aCTOMEpPHbIE MaTepuanbl

Ana Mmem6paHHbIX MTHEBMONPUBOAOB 105 °C (220 'F)
[ns nHeBMaTUYECKUX YCTPOWCTB MO3ULMOHMPOBAHMA 80"C (180 *F)
[AnAa Bpawatwmnxcs mypT 120 BC (250 -F)

7.2.4 Banbl U NOAWMNNHUKN BEHTUNATOPOB

7.2.4.1 AHTUPUKLNOHHbIE NOALIMIMHUKNA BaIOB A0/KHbI UMETb pacyeTHbIi HOMUHa/bHbIA pecypc L 10,
paBHbili 50000 4 Npu MakcumanbHOW Harpy3ke M ckopoctu B cootBeTcTBum ¢ NCO 281 u/unn NCO 76
(L)O — KonMyecTBO HACOB NPU HOMUHAIbHOM Harpy3ke Ha NOALLMMHUK M CKOPOCTU, KOTOPOE UK 60/bLLEe KOTO-
poro npopa6oTatoT 90 % rpynnbl MAEHTUYHBIX NOAWMNHWKOB [0 NOSAB/EHWNSA NEPBOro CBMAETENbCTBA Heuc-
npaBHOCTH).

7.2.4.2 B KOHCTPYKUMM NOALLMMHUKOB AO/MKHbI 6bITb MPeAyCMOTPEHbI YNNIOTHEHNSA, NpefoTepaLlatLme
yTeuKy CMasku 1 nonafgaHve NHOPOHbIX BELLECTB.

7.2.4.3 [nameTp Basia BEHTUNATOPA [O/IKEH COOTBETCTBOBATL MOALLMMHMKAM. PasMepbl NoALWNIHMKE B
cooTBeTcTBUM C 7.2.4.1.

7.2.4.4 HanpsxeHus, BO3[eACTBYOLWME Ha Ba/l BEHTUNATOPA, HE JO/MKHbI NPEBbIWAaTh 3HAYEHWUIA, Npu-
BefeHHbIx BAGMA 6001 (7).

7.2.4.5 Banbl BEHTUNATOPOB [AO/DKHbI MMOTb LUMOHOYHbIE KaHaBKM W MOCajku B COOTBETCTBUM C
MCO 2491 nNCO 286 (gonyck N8). a Takxe NCO/A775.

7.2.4.6 Ecnv noALWWNHUKN BEHTUNATOPA MOTYT NoJBepraTbCa BO3AelCTBMIO TemnepaTyp cBbiwe 130 =C
(260 eF), To TpebyHTCA OfHA NN HECKO/bKO CNeLluasnbHbIX KOHCTPYKTUBHbIX 0COOEHHOCTEN, TaKMX Kak BblCOKO-
TemnepaTtypHble YN/IOTHEHUS, TepMocTabunnsauus, akkyMynsaTopbl Tenna Win U3MeHeHHble BHYTPeHHue
3a30pbl. CMa3o4Hble MaTepuasbl LO/MKHbI 6biTb NPUTOAHLI A1 pacyeTHOW TemnepaTtypbl BHELIHEro Bo3je-
NCTBMA NNtoC TemMnepaTypa, 06yCnoBeHHasA TPEHNEM UM HArpy3Koii.

7.2.5 Cma3ou4Hble ycTpolicTBa

Heo6xoaumo npegycmMoTpeTb COeMHEHNS 3a npefenamm orpaxaatoLx CeTok BEHTUATOpa A1 noga-
YM KOHCUCTEHTHOM CMa3kyM Ha NOALWMMHWKM Basa BEHTUNATOpa 603 OTKNOYeHUss 06opyaoBaHuA. Ana NUHWIA
cMasku cnefyeT UCMoNb30BaTb TPYOKY 13 KOPPO3VOHHO-CTOWMKOW CTasIN HapYXXHbIM AVaMeTpOM He MeHee 6 MM
(1/4*). CoegHeHns [oMKHBI BbITb AOCTYMNHbLI C3EMJ/TN WX MIOLWAAKN 06CNYXMBAHUSA. [AVHA CMA304HbIX TNHNI
[0/MKHA 6bITb MUHUMASTBHOIA.

7.2.6 OrpaxparoLwne CeTKn BEHTUIATOPOB

7.2.6.1 Ha Tennoo6MeHHUKax ¢ NPUHYANTETbHOW TAroM A0/MKHbI ObITh YCTAHOB/EHbI ChbeMHbIE CTaslb-
Hble orpaxgjatoLLye CeTku BEHTUNATOPOB.

7.2.6.2 Martepuasibl 10NaToOK BEHTUIATOPOB M OrpaxaatoLmx CEeTOK BEHTUIATOPOB J0/IXHbI CoYeTaTbCA
Tak. YToObl NCKIYATb UCKPEHME.

7.2.6.3 HoMUHanbHbIN pasmep Aueek orpaxjatoLleli CeTku 13 NpoceyHo-BbITSXHOIO MeTanna B naoc-
KOM BuAe He fO/KeH npesbiwartb 50 Mm (2°).

7.2.6.4 MuHuMasibHas TOJLWMHA CETKM U3 MPOCEYHO-BLITAXXHOIO MeTasna Ao/IKHA COOTBEeTCTBOBaTb
yKasaHHoI BTabnumue 9.

Ta6nuua 9— MuHUManbHas TO/WMHA CETKM N3 MPOCEYHO-BbITSXXHOrO MeTanna AN orpaxeHns BeHTUnaTopa
B munnumeTpax (gloimax)

HoMuHanbHbI pasmep MuHuUManbHas TonuwuHa
40 (1 '12) 2 (0.070)
50 (2) 3(0.110)

7.2.6.5 OTBEpPCTUA B TKAHOI WM CBAPHOW CeTke ANS OrpaxeHVs BEHTUIATOPOB He A0/DKHbI NPeBbl-
LwaTb cpefHioto naowaas 2600 Mm2 (4")2, ecnv paccTostHue Mexay NpoBosiokamu B 060X HanpaseHusax npe-
Bblwaet 25 mm (I).

7.2.6.6 TonwmHa NpOBOJIOKM AJ15 CBAPHOI U TKAHOM CeTKM J0/MKHA 6bITh He MeHee 2.8 MM (0.019").

7.2.6.7 OrpaxfeHuns BEHTUIATOPOB HEOO6XOANMO NPOEKTUPOBATLCINEMEHTAMMXKECTKOCTH, YTOObI KOH-
LeHTpupoBaHHasa Harpyska 1000 H (200 cyHTOB) Ha /ito60M yyacTke naowaabto 0.1 M2 (1 pyT2) He Bbi3biBaNA
MO/TIOMKM KPENEXHOT0 3/1IEMEHTa UM NPornba anemMeHTaxecTkocTu 6onbLue, Yyem Ha L/90 (L — anunHa nponeTa
MeXay TouKamu onopsbl).
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7.2.6.8 PaccTosiHue oT oTpaXeHus BeHTUNATOpa A0 SI0NaTKu BEHTUATOpa Mpu ee MakCUMaslbHOM
paboyem Liare f0/KHO ObITb He MeHee 150 mm (6') unu B LIEeCTb pa3 60/blle MEHbLUETO U3 pa3MepoB OTBEpP-
cTuA. npuuem 6epeTcs To 3HaYEeHNe, KOTOPOe MeHbLLE.

7.2.6.9 3a30pbl MeXAy orpaxaeHnem BeHTUNATopa n 060pyg0BaHNEM NN MEXAY CEKLUUSMN Orpaxage-
HUS1 BEHTUAATOPA He A0/IXHbI NpeBblwath 13 mm (1/2%).

7.2.7 Mpusogbl

7.2.7.1 O6LWWMe NoNoxeHms

*7.2.7.1.1 TokynaTesnb [O/MKEH YKka3aTb TUMN NPUBOAHON CUCTEMbI M 06BEM NOCTABKU NposasLa.

7.2.7.1.2 OnANpuBOAOB C3NeKTpoABUratensaMm HoM1HasibHaa pacrnonaraemas MOLWHOCTb Ha Bany ABu-
raTens gosHkHa 6b1Tb 60NbLUE Y1EHOB Ha NPaBOli CTOPOHE NPUBOANMbIX HXE YypaBHEHWIA. 115 NapoTypOnHHBLIX
NpVMBOAOB HOMUHAa/IbHAsA MOLLHOCTb, NepefaBaemas Basiom, Ha MydaTe TypObUHHOro Bana Ao/HKHa 6bITb paBHa
6onbLeli U3 cnefylowmnx BeNNUMH:

Pdr*1.05 (P fl/£m);
P,M*1.10(P W),

rae Pdr— HoMuWHabHas MOLLHOCTL Ha Basly NpUBOAA;
P — mowHoCTb Ha Basly BEeHTUASTOpa, paboTatoLLero npy ykasaHHOn MUHUMabHOR pacyeTHoW Temne-
paTtype € yCTaHOBKOI yrna 1onatok 415 pacyeTHO TemnepaTypbl N0 CYXOMY TepMOMETPY,
ET— mexaHunyeckuii KMNJA oTaenbHbIX CUI0BLIX Nepeay;
P@2— mowHocTb Ha Bany BeHTWUIATOpa, paboTatoLero npu pacyeTHOl TeMnepartype no CyxoMy Tepmo-
MeTpy.
311 TpeboBaHNA OTHOCATCA K BEHTUNATOPAM C NOCTOSHHbLIM YI/1I0M /10NAaTOK, C PeryvpyembiM Yr/1oM U ¢
perynnpyemori CKOpoCTbiO.
7.27.2 3neKTponpueoabl
e 7.2.7.2.1 3nekTpogsuratenn [AO/HKHbl ObiTb TpexdasHbIMU, FEePMETUYHbIMWU, C BEHTWISATOPHbLIM
oxnaxgeHnem, NpUrogHbIMu Ana paboTsl B cOCTaBe HeTEXNMUYECKUX YCTAHOBOK M CMOCOOHBIMU K MYCKY MO
NOMHbIM HaNpsHKeHWeM, NOSIHOMY ONPOKUAbIBaHWIO hasbl, NpefHa3HAYEHHbIMU ANA ANUTENbHON paboTbl U
paccuvMTaHHbIMM Ha NOBbIWeEHWe TemnepaTypbl Ha 80 5C (140 °F)no cpaBHEHWIO C TeMnepaTypoil OKpyxatoLe-
ro Bosgyxa 40 °C (140 °F), ykazaHHOl B AaHHbIX Ha 3aBOLCKOIN Tabnuuke. MokynaTenb AO/HKEH yKasblBaTb
HanpshKeHne 1 4acToTy, NPUMEHNMbIe TEXHUYECKNE YC/TOBUA Ha 3NeKTpoaBuUraTesib, Knacc onacHocTu nome-
LLIeHUs, K/1acc TeMneparypbl U Kacc N3oNiauuu.
7.27.2.2 N3roToBUTENIO 3/1€KTpOABUraTesia Heo6xoAnmo coobuiaTb, YTO ABuUratesb npegHasHayeH
ANna annapara c BO34yLLHbIM OX/1aXAEeHNEM U 1A paboTbl BHE MOMeLLeHNs, 6e3 3aLmTbl 0T aTMOCHepPHbIX BO3-
fdelictBuin. Ecnun gBuratens onkeH paboTatb BEPTUKaNbHO, M3roTOBUTE b A0/HKEH NOATBEPAUTL B MMCbMEH-
HOM BuAe, 4To ABuraTesib NPUrofeH A1a paboTbl B BEPTUKA/ILHOM MOJIOXEHUN, BA/IOM BHU3 WX BAJIOM BBEPX.
7.2.7.2.3 ECnv MHOE He cornlacoBaHo C NokynaTesieM, pambl 3/1eKTpoABurateneii fomkHbl ObITb N3 NTON
CTaJIM WM CTOMKOTO K KOPPO3WM IMTOTO YyryHa, C ONOPHbLIMK Nanamu, OT/INTbIMU KakK e[MHOe Liesloe C paMoil.
7.2.7.2.4 PacuyeTHasa Harpyska 3/1eKTpoABuUraTens Ao/mKHa UCKIYaTh AONYCK HA 3KCM/TyaTalunOHHbIA
KO3(h(PMLMEHT.
7.27.2.5 3nekTpoasuratenu f0MKHbI UMETb NOALLIMMHUKA, CMa3blBaeMble KOHCUCTEHTHOW CMa3Koi n
paccunTaHHble Ha pecypc L0 nnm He meHee 40000 4 HenpepbIBHOM pab0oTbl NP HOMUHAJIbHO Harpy3Ke 1 CKo-
pocTu (onpegenenune L10cm. B 7.2.4.1). Ecnv gBuratesnb 6yAeT yCTaHOB/EH BEPTUKA/IbHO, TO CUCTEMA CMa3Ku
NOALINMHNKOB 1 YNOTHEHNA AO/KHbI ObITb NPUTOAHbI A1 BEPTUKAIbHOW YCTaHOBKM ABUraTens.
7.27.2.5 Ecnuv anektpogsuraTesib ycTaHaBNMBAETCSA B NOMOXKEHNN Ba/IOM BBEPX, TO PEMEHHbIN LKMB
[OJ/DKEH 6bITb CNPOEKTUPOBAH Kak 3aLUTHbIV 3/1IeMEHT, He MO3BO/IAIOLWMIA BOAE HakanIMBaTbCA U CTeKaTb BHU3
no Bany ABuratens, noka gsuratesib HaXo04MTCS B XO/I0CTOM Un paboyem pexvme. B anbTepHaTnBHOM Bapu-
aHTe Ha Ba/l MOXHO yCTaHaBIMBaTb BHELWHWA KOHNYOCKWI 3alUTHbIA 3N1eMeHT, 4To6bl BOAa He nonajana B
Kopnyc no sasty.
7.27.27 JneKktpogsuratenun, yctaHas/MBaeMble Ha annapaTte C BO3AYLHbIM OXNaXAeHUeM, [O/TKHbI
NMeTb APEHaXW B HNXHEN TOUKe pambl.
7.27.2.5 CraHfaapTHble afiekTpoaBuratenn npegHasHadeHsl Ansa paboTbl Npy TemnepaType okpyxato-
wero Bosayxa 40 °C (104 eF) n Ha BbicoTax OT YPOBHS MOpS, He npesbiwatowmx 1000 m (3280 cyTos). AnA
paboTbl Npy 60/1ee BbICOKMX TeMnepaTypax uyw BbicoTax (Ha KOTOPbIX MIOTHOCTb BO34yXa HUXE) MOXeT
noTpeboBaTtbCA y/yylleHne U3onAauum Unn ysesimyeHme pasmepa pamol suratens. Ecnv gsuratens npegHas-
HauyeH AnA paboTbl B YCNOBUSX 60fiee XeCTKMX, YeM CcTaHAapTHble, 06 3TOM cregyeT YyBefOMATb
N3rotoBuTeNA ABuratens.
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7.2.7.2.9 Ecnun aTo yka3aHo nokynatesem, To criegyeT ycTaHaB/IMBaTb camocpabaTbiBatolee TOpMO3-
Hoe YCTPOICTBO, 4TOGLI NpefoTBpaLLaTh 06paTHOE BpalleHNe BbIK/IIOYEHHOT0 BEHTUNATOPA N COeAUHEHHOTOC
HVUM npvBoJa BCEACTBUE ABUXKEHNS BO3AyXa BHU3.

7.2.7.3 TlpnBOAHbIE CUCTEMbI C PETYSINPYEMOI CKOPOCTbIO

Tpe6oBaHWA K MPUBOAHLIM CUCTEMAaM C PEryIMpyemMoi CKOPOCTbIO JO/MKHbI OblTb COrNacoBaHbl Mexay
rnokynaresiem v npoAasLoMm.

7.2.7N1 MapoTypbuHHbIE NPUBOAbI

MapoTyp6urHHbIe NnpuBoabl — no MICO 10436.

7.2.8 My Tbl 1 Nnepegaun

7.2.8.1 O6uwue NonoxeHus

7.2.8.1.1 BTynku v MydTbl SO/KHbI 6bITb IM60 paspesHbIMU KOHYCO06pasHbIMM, G0 C LUAMHAPUYEeC-
KOl NoCaAKoi; OHW [O/IXHbI UMETb LLUNOHOYHOE KPOMJeHNe.

7.2.8.1.2 3nemeHTbl Nnepegay f0/MHKHbI MMETb HOMUHABbHYIO MOLLHOCTb NPU HenpepbIBHON paboTe, no
KpaliHeli mepe, paBHYH HOMWHa/IbHOI MOLLHOCTM dakTMUYeCcKoro npMBoga, YMHOXEHHOI Ha akcnayaTaumnoH-
Hbll KO3PPULMEHT 3NEMEHTA.

7.2.8.1.3 MydTbl Bana BeHTUNATOPA W Basa nepefayn AOo/MKHbl 6bITb HECMa3blBAEMOro TUna u UMeTb
3KCnyaTaunoHHbIN KO3 ULNEHT He MeHee 1.5.

7.2.8.1.4 OTKpbITble ABMXYLLUECH YACTU JO/IKHbI UMETb OrpaxJeHns B COOTBETCTBUN C 7.2.8.4.

7.2.8.1.5 Ha pucyHke 8 nokasaHbl TUMOBbIE YCTPOCTBA MPUBOAOB.

8 1 10 4 5
A npnon C PTHAOTBHOA
U6HNI
0- ipwaH LpKmz oT anwipag—>KoT a- rpan,g ocprore,unwofl lyflaroa

neeasa, ¢ cndoii oTraNLp»

>a .1 .oqpr -w C
* -MoAMEHON PMVHHLIA Fpaja, /-nogMoK* pv w irfumu,
el ApUrTTANH aHK* MM AMNTamM MeEPK

J — BeHTUNATOp; 2 — Kopobka nepepay. 3 — mydTa; 4 — NOAWMNNHUK; S — WKUB, 6 — PeMEHHbIV NPUBOA; 7 — 3NeKTpoABuUra Tenb;
B — KONbLO BeHTUNATOpa. 9 — onopHas nnuta; 10— onopa BeHTUNATOpPA
PucyHok 8 — TuUMNOBbIE ycTpoiicTBa NpUBOAJOB
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7.2.8.2 PeMeHHble NnpuBoAbl

7.2.8.2.1 TlpuBOAHbIE PEMHU AOMKHBI 6bITh IM60 06bIYHBIMU KNTUHOBUAHBIMU PEMHAMU, NGO PEMHAMU
ONs nepefayn BbICOKOTO KPYTALLLEro MOMEHTA.

7.2.8.2 2 BnoToke HarpeTtoro Bosayxa {Hanpumep, BYCTPONCTBaX, yCTAHOB/IEHHbIX HABEPXY) PEMEH-
Hble NPUBO/bI UCMO/b30BATL HE CrieflyeT, ecqin 3To He byfAeT of4o6peHo nokynartenemM. Ecnu Takoe ofgobpe-
HVWe nonyyeHo, TO HeOo6XOAMMO Yy4yeCTb MaKCMMallbHyl TemnepaTtypy BO3fyxa BO3/e pemMHs (unu
MaKkcMMasnbHyl TemnepaTypy, A0 KOTOPO MOXEeT HarpetbCsi peMeHb BCNEACTBUE WU3/TyYEHWUs) Npu Bcex
YCNoBUSAX; NpY 3TOM criefyeT Takke yuntbiBatb cHuXeHune KIMJM seHtunaTtopa. Npogasew, [O/HKEH yKasbl-
BaTb. kak NofABelleH NpuBOA; NPUBOJ He AO/KEH HaXOA4MTbCSA B MOTOKEe HarpeToro sosgyxa (cMm. Takke
7.2.7.2.817.2.8.2.13).

7.2.8.2.3 PemeHHble Np1BOAbl AO/MKHbI ObITb CHAGXEHbI OrpaXXAeHNS MU B COOTBETCTBUM C 7.2.8.4.

7.2.8.2.4 PemeHHble NpuBO/bl AO/KHBI ObITb CHaGXEHbI BUHTOBLIMU fJOMKpaTamMun U 9KBUBAIEHTHbI-
MW cpecTBaMu [/15 MepBOHaYasIbHOTO HaTSHXKeHUA PeMHSA U/Unv ero nocneayroLwero noATArMBaHNs.

7.2.8.2.5 TpuBoAbl C KINHOBUAHLIMU PEMHAMU [O/DKHbI cooTBeTcTBOBaTh MCO 1081. NCO 4183.
NCO 4184, NCO 5287. NCO 5290 nymnm MCO 9563 B 3aBUCMMOCTHU OT TOTO, Kakue cTaHaapTbl MPUMEHUMBI.

7.2.8.2.6 KnnHOBUAHbIE PeMHMN JO/DKHbI ObITb MO0 NOAOTHAHHBIMW APYT KAPYTY KOMNIEKTamun oTAeslb-
HbIX peMHeli, NM60 MHOr03/1EMEHTHOI CUCTEMO, CDOPMUPOBAHHON NyTeM COeAMHEHUSI NOLOMHaHHbIX KOM-
N/IEKTOB OTAE/bHbIX PEMHENA.

7.2.8.27 PemeHHble XecTKkne nepefayn ¢ BbICOKMM BpaljaroLyM MOMEHTOM MOryT 6bITb C OAHUM peMm-
HeM UM Napoi NoAOrHaHHbIX PEMHEN.

7.2.8.2.8 KnnHoBuAHbIE PEMHU JO/MKHBI UMETb MUHUMASIbHBIV SKCNAyaTaunoHHbI koadduuymeHT 1,4,
OCHOBaHHbI1 HA HOMWHA/TIbHOI MOLLHOCTW NPUBOAA.

7.2.8.2.3 PeMeHHble XecTkue nepegayu ¢ BbICOKMM BpaLlatoLLnMM MOMEHTOM A0/KHbI UMETb MUHUMab-
HbI 3KCNAyaTaLMOHHbIN KO3 PULMEHT 1.8, 0CHOBaHHbI HA HOMUHA/TbHOM MOLLHOCTY NPUBOAA.

7.2.8.2.10 TpuBOAHbIE CUCTEMbI C KTUHOBUAHLIMU PEMHAMU, NOABELIEHHBIMU HA KOHCTPYKTUBHOM 3/1e-
MeHTe. AoNyCcKaeTCcsA NCNOb30BaTh C NPUBOAAMM OT INEKTPOABUTaTENS HOMUHAIBHO MOLLHOCTLIO He 6onee
30 kBT (40 n.c.).

7.2.8.2.11 CuncTeMbl peMeHHbIX XXeCTKUX nepejay C BbICOKAM BpallatoLLmmMm MOMEHTOM, NOABELLEHHbIX
Ha KOHCTPYKTUBHOM 3/1eMeHTe, ;0NYyCKaeTCA UCN0/b30BaTh CNPUBOAAMU OT 3/1eKTPoABUraTeI HOMUHAIbHO
MOLLHOCTbIO He 60nee 45 kBT (60 n.c.).

7.2.8.2.12 Pyb6alka npuBOAHOIO PEMHS AO/MKHA ObITb MAC/OCTOWKON.

7.2.8.2.13 CTtaHgapTHble MaTepuanbl 4718 NPUBOAHLIX PEMHEN MMEIT orpaHuyYeHne no temnepaType
akcnnyatauuu 60 °C (140 eF).

7.2.8.3 3ybuaTble nepegauv

7.2.8.3.1 C anektpoaBuratesiiMM HOMUHaNbHON MoWHOCTbIO 6onee 45 kBT (60 n.c.) Heo6xoaMMO
ncnonb3oBath 3ybyaTtble nepegayn; C 3/1eKTpoABUraTensaMn HOMWHa/IbHOM MOLLHOCTbIO He 6onee 45 kBT
(60 n.c.) gonyckaeTcs UCMOb30BaTh 3ybyaTbie nepegayn.

7.2.8.3.2 3y6uaTtble nepefaun gnsa anekTpoasuraTeneil HOMMHaIbHOW MOLHOCTLI0 He 6onee 45 kBT
(60 n.c.) gonyckaeTcs NoABeLIMBaTb Ha KOHCTPYKTUBHBIX 3/1EMEHTaXx.

7.2.8.3.3 C napoTypObuHHbIMY NpuBOAaMM HEO6X0AMMO UCMNONBL30BATbL 3yb6yaTblie nepegayn.

7.2.8.3.4 3ybuaTtble koneca [O/MKHbI OblTb CNNPaNbHO3Y60ro KOHMYECKoro Tuna. OHU AO/KHbI UMETb
MUHMMasIbHBIA 3KCMTyaTauoHHbI KoadhcuumeHT 2.0 B cootBeTcTBUM ¢ AGMA 6010 (8).

7.2.8.3.5 YcTaHoBMeHHbIe cBepPXY 3ybuaTble nepefayn Ucrnob3oBaTb Hesb3s.

7.2.8.3.6 Kopnyca 3y6uaTtbix nepefay AO/KHbI ObITb CHAOXEHbI BHELLHUM NHANKATOPOM YPOBHS Macna,
BUAMMbIM C NI0LWAAKN 06CNYXMBAHUS.

7.2.8.3.7 TMpopaBeL, fO/MKEH NPeAoCTaBUTh MHOPMAaLMI0 OTHOCUTE/IbHO OXMAAeMOi Temnepartypbl
CMa304HOro macrsa nepegauun, BA3KOCTU Macna, KOTopbiM CUCTEMA 3anpaB/ifAeTca nepBoHavasibHO, a TaKkke
Apyrve pekomeHgaumm no cMaske.

7.2.8.4 OrpaxfeHus mexaHuyeckux nepegay

7.2.8.4.1 Ana ABUXYLLUXCSA 3/1EMEHTOB A0/MKHbI ObITb NPEefyCMOTPEHbI OrpaXAeHUs.

7.2.8.4.2 OrpaxaeHns AO/MKHbI ObITb CPOEKTNPOBAaHbI Tak. YUTOObI 06ecneynBaTh YA06HbIV AoCTyn Ans
TeXHUYeCcKoro 06CnyxmsaHua 060pyA0BaHNS.

7.2.8.4.3 3a3opbl Mexefy orpaxaeHusaMm 1 060pyaoBaHNEM He [O/KHbI NpeBblwaTth 13 mm (1/2%).

7.2.9 BwubpoBbiknovaTenu

7.2.9.1 [nA kaxaoro NnpMBOLHOrO y3/a BEHTUASATOPA, €C/IM 3TOr0 TpebyeT nokynaTenb, fO0/DKEH ObiTh
obecneyeH oANH NErkoAOoCTYNHbI NepeknaHOW [BYXKOHTaKTHbIV BblkoYaTe b Nnpu Bubpawum.

7.2.9.2 BbikntoyaTenu A0/MKHbI 6bITb 1ETKO NPUBOAMMbIMU B UCXOAHOE MOOXKEHWNE BPYUYHY0 6€3 AeMOH-
Taxka BblK/1o4YaTensa asa ycraHoBK/ B UCXO4HOE NOMOXEHNE U UMETb Pery/inpoBKy 4yBCTBUTENbHOCTH.
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7.2.10 Xanw3u

7.2.10.1 TonwmHa nonaTok>Xan3n, N3roToB/IEHHbIX U3 FNaAKOro INCTa, A0/KHA ObiTh He MeHee 1,5 Mm
(0.060%) gnsA yrnepogmuctoii ctanu 1 2.3 mm (0,090%) s antoMuHMA. ToNLWMHA SKCTPYAMPOBAHHbIX MOJbIX asto-
MVHMEBbIX /IONATOK fO/KHA ObITb HE MeHee 1.5 mm (0.060").

7.2.10.2 TonuwmHa pambl U3 yrinepogaucToii ctanm — He meHee 3 mm (0,135%); ToNWMHA a/llOMUHNEBBIX
pam — He MeHee 4 mm (0.160").

7.2.10.3 [nvHa nonatok xanto3u 6e3 onopbl He Ao/HKHA npeBbiwatb 2,1 m (7 dyToB).

7.2.10.4 OTK/IOHEHMS NTONATOK Xasto3n 1 6OKOBbIX paM He A0/DKHbI NPeBbIaTh 3HAYEHUI, NPUBELEH-
HbIX B Tabnumye 10.

Tab6nunya 10— MakcumanbHoe fONYCTUMOE OTK/IOHEHUE Xano3un

OneMeHTbl MakcrmanbHoe OTK/I0HeHne
NlonaTkn Xano3n a 3akpbiTOM MOMOXEHUN NPU pacyeTHOW Harpyske JJ180
2000 H/m2 (40 chyHTOB/PYT2)
BoKoBble paMbl Xasilo31 e 3aKpbITOM MOI0XEHUN NP paBHOMEPHOIA L/360

pacyeTHOW Harpyske 1000 H/M2 (20 cdoyHTOB/(hYT2)

L— gnuvHa nponeTta MexAy To4Kamu onopbl.

7.2.10.5 OTK/IOHEHME NONATOK M GOKOBbIX pam Xasto3u O/HKHO OLeHNBATLCA NpU TemnepaType meTan-
Na He MeHee CreAyoL X 3HaYeHNA:

a) MakcumanbHas TemnepaTypa TeXHO/0rm4eckon cpeabl Ha Bxoge Huke 30 °C (50 "F);

b) yKaszaHHas B TEXHUYECKMX YC/IOBUSAX TEMMepaTypa Bo3AyXxa Ha BXOAe N0 CYXOMYy TEPMOMETPY.

7.2.10.6 3a30p Mexay ionaTkamu xanto3n 1 pamoii Ha KoHLax Kosi/ieKTopa He A0/MKeH NpeBbiwaTtb 6 Mm
(2/4%).

7.2.10.7 3a3op Mexay nonatkaMmuy Xas3u 1 pamoli Ha CTOpOHaX Xasllo3u He JO/IKEH NMpeBbIaTh 3 MM
(1/s®).

7.2.10.8 Ocu WapHUPOB 10NATOK Xas1to3u A0/HKHbI 6bITb CNPOEKTUPOBaHbI B pacyeTe Ha UX Harpysky, HO
B II060OM criyyae fo/DKHbl UMeTb AnameTp He MeHee 9 MM (3/8").

7.2.10.9 BoBcex TouKax MnoBopoTa, BK/1HOYasA pblyar ynpasneHus, BpaLlatoLyto WTaHry 1 ocu lWapH1UpoB
NoNaToK, O/MKHbI ObITb YCTAHOBMEHbI NOALWMNMHUKA, paccyYMTaHHble Ha paboTy Npu TemnepaType, ykazaHHOM
B 7.2.1.4. MOAWMNNHVKNA He AO/KHbI TpeboBaTb cMasku. MOAWNMHYKA U3 KOMMO3UTHOTO MaTepuana Ha OCHoBe
nonuteTpadTopaTuneHa (chtoponnacta NT®I) B cooTBeTCTBUM €8.3.2 HE cneayeT noasepraTb BO3AENCTBUIO
Temnepatyp cebiwe 150 BC (300 °F). ImetoTca maTtepuasbl NOLLWUMHUKOB, BblAepXuBatoL e 6onee BbiCOkMe
Temneparypsbl, HO 4719 X NPUMeEHeHNsA TpebyeTca of4o6peHne nokynaTens.

7.2.10.10 Cuctema nepefaunBvXeHuns xano3mn fo/KHa 6bITb CKOHCTPYUpOBaHa Tak, 4Tobbl Npy n3me-
HEHUWN MOJIOXKEHUS UCMNONHUTE/IbHOTO MEeXaHu3ma MpPoUCXOon/io paBHOE [BWXEHVEe BCeX N10MaTokK Xaslto3u.
MakcumanbHoe oNyCcTUMOE OTKNOHeHne cocTaBnseT 3 mm (1/8%); oHO n3mepsieTcs, Kak 3a30p Mexay Nobbimn
[ABYMSi nonaTtkamu, Korga UcrnonHUTENbHbIA MEXaHN3M HaX0A4MTCA B NOIOXEHUN MOHOTO 3akpbiTua. CpeacTea
nepegayn ycuams oT UCNOMHUTE/IbHOTO MEXaHN3Ma Xaslto3n K 1onatkam AOo/KHbI BbiAepXnBaTb 6€3 noBpex-
[eHnii MakcMmasibHO BO3MOXHOE ycunve, KoTopoe MOXET NPUI0XUTL UCNONHUTE bHbI MEXaHU3M NPKY /1l060M
NOMOXEHNW 10NATOK 1 B 1I06OM HanpaBieHuu.

7.2.10.11 KpyTawmii MOMeHT, Tpebyrowumiica ans npMeofa Cekuuii Xanosun, omkeH 6biTb He 6onee
7 H M Ha kaxablii kKBagpaTHblii meTp (paboTa 6 AloiiM-hyHTOB Ha KBagpaTHbIi hyT) NMLeBoi nnowaaun ans
MOJIHOTO MepeMeLLeHnsa Ha BClo A/IMHY Xoga. Cuna, npunaraemas s py4yHoro yrpas/ieHUs Xanosu, He 101-
XHa npesblwaTb 250 H (56 doyHTOB).

7.2.10.12 XopnonaTok>Xaso3u OT MOSIHOCTLIO 3aKPbITOMO A0 NOSTHOCTLI0 OTKPLITOr0 COCTOSAHUSA AOIKEH
6bITb He MeHee 70°.

7.2.10.13 Bce coefnHeHWs BanOB AO/DKHbI KPENUTLCA B TOUKaX PErysiMpoBKM LUMOHKAMM, LUNJIMHTaMK
U 3KBUBAJIEHTHLIMU NPUHYAUTENbHBIMU MeTogamun. CoeiHeHNA Ha YCTaHOBOUYHbLIX BUHTaX UCMONb30BaTb
Henb3sA.

A 7.2.10.14 B cnyyae aBTOMaTU4eCKOro ynpassieHUss UCNONHUTENbHbIE MEXaHN3MbI Xato3u SO/KHbI
6bITb paccunTaHbl Ha cpabaTbiBaHne Npu 36bITOYHOM faB/IeHNN MHEBMATUYECKOTO CUrHana ynpasneHus ot
2080 100 kMa (3— 15 hyHTOB Ha KBaApaTHbINA AtoiiM). ECNn Ha UCNoNHUTE NbHbIE MexaHW3Mbl NoAalT pacyeT-
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HOB fjaB/IeHNe ABUXYLLEro BO34yXa, OHU A0/KHbI 6bITh paccunTaHbl Ha nogavy He meHee 150 % ycunus, Heob-
XOAMMOro ANA MNoJSIHOro Xofa fonatok Xanw3n. PacyeTHoe u3bbITOYHOE AaBfeHVe ABWXKYLLEro BO3dyxa
[OJ/MKHO 6bITb 410 KklMa (60 dhyHTOB Ha KBaApaTHbI A0M).

A 7.2.10.15 Ecnu He yKa3aHO VHOe, KaXAbli WUCMOMHUTE bHBIA MexaHW3M AO/MKEH 6biTb CHabxeH
YCTPOCTBOM NO3ULMOHNPOBAHUS.

7.2.10.16 EcnuopHo ynpasnsioLee yCTPOCTBO ynpasnseT 60/1ee YeM OAHUM UCMONHNUTE TbHbIM MeXa-
HW3MOM. MoKynaTesib fO/HKEH yCTaHaBAMBaTb CTOMOPHbIM KnanaH Ha CUrHasIbHOW IMHUW KaXKA0ro UCMOMHW-
TeNbHOro MexaHu3ma, 4Tobbl ob6ecneynBaTb BO3MOXHOCTb TEXHNYECKOTO 06CNYXMNBAHNSA.

7.2.10.17 Y3en UcnosiHUTENIbHOrO MexaHn3ma 1 no3nLNOHNPYIOLLErO YCTPOMCTBA A0/MKEH ObITh pasme-
LLleH Tak. YTo6bl He MelaTtb JOCTYNY K KOJUIEKTOPY, U 06a OHU AO0/KHbI ObITb AOCTYMHBI A1 TEXHNYECKOro
o6CcnyXusaHua ¢ nnowankn o6cnyxmeanuns (ecnvm oHa nmeetcst). 3TOT y3en He AO0/HKEeH HaXo4UTbCS B NOTOKe
ropsiyero Bosfyxa, ecnu temnepaTypa BbIXOAHOr0 BO34yxa B KakoM-n1m60 pexunme npesbiaet 70 BC (160 eF).
[na 6onee BbICOKMX TEMNEPATYP HYXXHO BblIOUpaTh Apyrie matepuassbl.

A 7.2.10.18 TMonoxeHue xano3n B c/yyae notepu ynpasnsowWero gasneHnsa Bo3gyxa OO/DKEH yka-
3aTb nokynartesib.

7.2.10.19 Bce xaso3un, HO UMeLwme aBTOMaTU4Yeckoro uan Apyroro AUCTaHLUWOHHOIO ynpasneHus,
[OJDKHbI ObITb CHAOXEHbI YANNHUTENAMU UK Lensamun, obecneynsaroL MMM BO3MOXHOCTb PYYHOTO ynpasre-
HUSA C 3eMIN AN NIOWAAKN, C TEM UCKTIOYEHUEM, YTO YAMHUTENN UK LEeNWU JODKHbI ObITb HE A/IMHHEE 6 M
(20 doyTOB). PYKOSATKM ANA PYYHOTO YNpaB/ieHUs He A0/MKHbI BbICTYNaTh Ha MOCTUKU WX MPOXoAbl A5 06¢ny-
XVUBaHWSA HU B KAKOM paboyeM NnosioKeHuu.

7.2.10.20 [nA py4HbIX OpraHoB ynpas/fieHNs Heobxo4uMO npefycmaTpuBaTtb 3anopHoe YCTPOWCTBO,
obecneuymBarollee coxpaHeHue NOMOXEHUs Xast3n. 3anopHble YCTPONCTBA C YCTAHOBOYHbIM BUHTOM W/
BMHTOM C H6apallkom He gonyckatoTca. HeobxoArMbl cpeAcTBa, NokasbiBatoLLe 3aKpbIThbl Xaslo3u Uan OTKpPbI-
Thl.

7.2.10.21 KpuBasi paboyeii xapakTePUCTUKM Xaso3n A0/HKHA NOKa3biBaTb COOTHOLLEHNE Mexay npo-
LleHTOM BO3/YLLIHOrO MOTOKa W Yr/IOM PacKpbITUA SIONAaTOK Xaslto3u.

7.2.10.22 Bce TpeboBaHUA OTHOCATCHA K Xanlo3u Kak napanfiieNbHoro, Tak U NpoTUBOMNOJSIOXHOrO
[OeNCcTBUSA, ecnv He yka3aHo MHOe.

7.2.10.23 BcnepacTteue xapakrepa Ux KOHCTPYKLMW Xaslo3u Nerko MoryT noBpeanTbCa BO BPEMS Morpy-
304HO-Pa3rpy30yHbIX onepauuii. Heobxoammo obecneunBaTth LIMPOKO3axBaTHble TpaBepchl U npoueaypbl,
ncknovawwme gedopmaymio. Ha c60poyHOM YopTeXe XKaso3n JO/KHbI OblTb NPUBEAEHbl UHCTPYKLUW NO
Norpy304HoO-pasrpy3oyHbIM paboTam. Haxan3u BoaHO ToUke nogbema Ao/HkHa 6blTb HAHECEHA MapKNPOB-
Ka. ykasblBatoLias npoueaypy nogbema.

7.2.10.24 [ns yaepxaHus pbl4aroB py4yHOro ynpaB/iieHWs B YCTAHOB/IEHHOM MOJIOXEHUWN HEO6XO0ANMO
1cnonb3oBath ouKkcaTopb! WTUGTOBOrO TUNA; CTONOPHbIE raikv ¢ 6apallkom He AonycKalTCs.

7.2.10.25 BcecoeAnHeHNs pbluaKHbIX Nepefad Xaso3n A0/KHbI UMeTb CKBO3Hble 60NTbI AW WTUMTHI;
coefiMHeHNA OPUKLNOHHOIO TUNa He J0NycKalTCA. YCTaHOBKY 601TOB MW WTUTOB OCYLEeCTBAAIT nocne
OKOHYaTesIbHOro perynnposaHusa nepegaun.

7.2.11 3KpaHbl

» [lokynartesnb A0/KeH yka3blBaTb, TPEOYOTCA 1 3KpaHbl, Mecnun TpebyoTcs, TO ykasbiBaTb TUM (3KpaHbI
ONA 3aWunTbl OT rpaja, HaCEKOMbIX UYWM Nyxa).

7.3 TpoeKkTMpoBaHWe KOHCTPYKL U

7.3.1 O6wwue TpeboBaHUA

e 7.3.1.1 Hopwmbl 1 npaBuia NPOEKTUPOBAHUS KOHCTPYKUWI AO/MKHbI 6GbITb OTOBOPEHbI NOKynaTesnem
WY coriacoBaHbl ¢ HAM. [poekTpoBaHne, U3roTOB/IEHUE U MOHTaX CTa/lbHbIX KOHCTPYKLMIA AO/KHbI COOTBE-
TCTBOBATb KOHCTPYKLUMOHHBIM HOPMaM 1 npasuiam.

7.3.1.2 BOnTbI ANA HECYLWMX 3NIEMEHTOB CneAyeT NPOeKTUpPoBaTh U yCcTaHaBIMBaTbL B COOTBETCTBUN C
KOHCTPYKLNOHHLIMW HOPMaMU 1 npasuiaMu.

7.3.1.3 PacuyeTHOe HamnpshxeHne CBapHbIX COeANHEHWI AOMKHO COOTBETCTBOBATb KOHCTPYKLMOHHBLIM
HopMam ¥ npasunam.

7.3.1.4 KOHCTPYKTUBHbIE 3N1EMEHTHI C/ieflyeT NpoekTuposaTb 63 He06X04MMOCTU CBapKU Ha CTPOu-
TeNbHOW nnowagxe.

7.3.1.5 B Tenn006MeHHVKax C oTcacbiBaoLLeli TAro AoMKHA 6bITb BO3MOXHOCTb CheMa TPYOHbIX Nyy-
kOB 6€3 IeMOHTaXa NIoWaAokK, eCc/n MHoe He yKkasaHo nokynarenem. B Ten1006MeHHVKax ¢ HarHeTaTeIbHo
TAron Tpy6OHbIE MYYKN AO/HKHBI CHUMATBLCA 6e3 LONONHUTENbHbBIX 0NOp A8 BEHTUATOPA, Bo3gyxopacnpege-
NVTeNbHON Kamepsbl, a Takke 6e3 HapyLIeHUsI CTPYKTYPbl COCeAHUX CeKLUIA.

7.3.1.6 lMopgBecHble NpPVUBOAbLI CNefyeT NPUKPEnsATb K KOHCTPYKLMU CKBO3HbIMU 601TaMu, 4Tobbl obec-
neymBaTb BO3MOXHOCTb IeMOHTaXa.
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7.3.2 BubpauuoHHbIe UCNbITAHNSA

7.3.2.1 KOHCTPYKTMBHbIE 3/IEMEHTbI JO/MKHbI OblTb CNPOEKTUPOBAHbI TaK. YTOObl CBECTU K MUHUMYMY
BM6paumio. MakcuMmanbHas amMnanTyga Bubpauun B npOeKTHOM Anana3oHe CKOpoCcTel BEHTUNATOPA JO/DKHA
6bI1Tb 0.15 MM (0.006") OT NMKa 4,0 NMKa NPU U3MEPEHNN HA OCHOBHbIX KOHCTPYKTUBHbIX 3/IEMEHTax 1 KpenieHu-
AX 060pyA0BaAHUA.

e 7.3.2.2 Tokynatenb AO/KEH yka3blBaTb, TPEOYIOTCA M 3aBOACKME UCMbITAHWA A48 OonpefeneHns
YPOBHS BUbpauun.

7.3.2.3 CKOpoCTb BeTpa npu UCMbITaHUSAX He fo/DKHa npeBbiwaTh 5 m/c (10 Mub B Yac).

7.3.2.4 [lelicTBMTENbHAsA CKOPOCTb BMOpaunn (CpefHeksafpaTtuyHas), U3mMepeHHas Ha NoAwwunHuKax
nepneHAvKyNsipHO K OCW Basia BEHTWIATOPA, He AosmkHa npesbiwatb 6,3 mm/c (1/4 groimalc) o 10 06/c un
3.0 mm/c (1/8 groiimalc) cebiwe 10 06/c.

7.3.3 Harpysku 1 cunbl, eiicTeytoLne Ha KOHCTPYKLUK

7.3.3.1 O6wue TpeboBaHUA

Mpu NpoexkTMpoBaHUN HEOBXOANMO YUNTbIBATbL HArpy3Kku 1 cubl, onpegensemsle B 7.3.3.2—7.3.3.13.

7.3.3.2 TIOCTOSIHHbIE HArpy3Ku

* MNoCTOAHHbIE HArpy3KM COCTOAT K3 06LLell Maccbl 060pyA0BaHNSA, NOCTABAAEMOro NPoasLIOM, NoC
mMacca cucTeMbl NpefyCMOTPEHHON NPOTUBONOXaPHON 3awnTbl. ECAn NpUMeHS0T NPOTUBONOXaPHYIO 3aLly-
Ty. NoKynartesnb AO/HKEH COOOLWMTbL ee CTeNeHb 1 Maccy.

7.3.3.3 BpemeHHble Harpysku

BpemeHHble Harpy3kn COCTOAT W3 ABWXYLUMXCA Harpy3ok (B TOM ymcre OT nepcoHana, nepegsmkHbIX
MaLlUUH, MTHCTPYMEHTOB 1 060pyA0BaHNS) 1 paboumnx Harpy3ok B 06opyAoBaHuy n Tpy6onposogax. PacueTHble
BPEMEHHbIE Harpy3kun Ha naoLwagkv, KOIOHHbI M MOCTUKN (MCKoYas Harpy3ku 0T yCTaHOB/IEHHbIX TPY60NpoBo-
[0B 11 060pyA0BaHNA) AOMKHBI COOTBETCTBOBATH YKa3aHHbIM B Tabnmue 11.

Tab6bnuuya 11 — BpemeHHble HArpy3kun Ha naowagkm KONOHHbI U MOCTUKMN

SnemeHThI CpepHsa natpyaia. tOME (dyHTOB/DYT2) KaHuemTpupooaHHasa Harpyska. H (dpyutoa)
Mnuta unun pewetka nona 4900 (100) -
Pama nona 2450 (50) 2250(500)
KOMOHHBI 1 KPOHLWITEWHbI 1200 (25) 2250 H (500)
JlecTHUUbl 1 Tpansl - 2250 H (500)

7.3.3.4 [nHamunyeckune Harpysku

PacueTHble BepTVKasibHbIEe JUHAMUYECKUE Harpy3kn s NogbeMHbIX YCTPOWCTB, npefcTasnsemMble npo-
[aBLOM. AO/MKHbI 6bITb B 2.0 pa3a 60/blUe Macchl caMoii TSXeNon eanHULbLI 060pyA0BaHUS, KOTOPYHO HYXHO
nogHvMaTth. BokoBas guHamuueckas Harpyska fo/mkHa coctasnaTb 0.35 nogH1umMaemol macchl.

7.3.3.5 TensnoBble Harpy3ku

Tennosble Harpy3ky BKIHOYAKOT CUSIbl, Bbi3biBAEMbIE YACTUYHBIM WUN MOJTHBLIM KpenieHnem Tpy6onposo-
Ja 1unm o060pyAoBaHUs, TPEHNEM CKOJIbXEHUS WK KayeHus 060pyA0BaHNA 1 TENI0BbIM pPaclUMpeHneM nam
CXaTWeMm KOHCTPYKUuui. [onycTumblie TensoBble HarpyskM [O/KHbI GbiTb COrfacoBaHbl Mokynatenem u
npoAasLoM.

7.3.3.6 VcnbiTatenbHasa Harpyska

WcnbiTaTenbHas Harpyska — 370 Harpyska, Bbi3blBaemas 3anosiHeHueM o060pyaoBaHus BOAOW Ans
UCTMbITAHWIA.

7.3.3.7 BeTtpoBas Harpyska

BeTpoBas Harpyska [0/KHa COOTBETCTBOBATb KOHCTPYKLMOHHBIM HOpMaMm 1 npasuiam.

7.3.3.8 Celicmuueckne Harpyskm

PacueTbl ceiicMOCTOKOCTM cnefyeT Npon3BOAMTL B COOTBETCTBUMN C EANHBIM CTPOMTENBbHBIM KOLEKCOM
ICBO [9].

7.3.3.9 Harpy3sku Ha naTpy6ku

Harpy3ku Ha naTpy6kn BKIHOYAIOT BCE CWMbl 1 MOMEHTbI, Ae/CTBYIOLLNE HA NOBEPXHOCTbL pa3bema nar-
py6ka. B TOM 4ncsie CO6CTBEHHYIO Maccy TpyObl, TENI0BbIE HArPy3Ku, XMAKOCTb B Tpy6onposoge nT. 4. Obuee
3HaYeHue 1 HanpaB/ieHne 3TUX YCUNNiA ¥ MOMEHTOB O/IXHbI COOTBETCTBOBATL 7.1.10, ecnn He yka3aHo MHoe.
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7.3.3.10 Ycunus, co3faBaemMoe BEHTUIATOPOM

PacueT ycunus, cosgaBaemoro BEHTUIATOPOM, AO/HKEH OCHOBbLIBATLCSA HA MakCMManbHOM ycunuu. Ecnn
CKOPOCTHOW Hamnop He BK/IOYEH, TO HAMop BEHTUAATOPA AO0/HKEH OCHOBbLIBATLCA HA CTATUYECKOM AaB/eHNu,
yKa3aHHOM B TEXHWYECKMX XapakTepucTukax, yMHOXXeHHOM Ha 1.25.

7.3.3.11 CHeroBas Harpyska

* MokynartenbA0/KEH yKka3blBaTb CHETOBYIO Harpy3sky, kotopas 6yeT BO3[eiCTBOBaTb Ha BECb yHaCTOK,
3aHMMaeMblli annapaToM C BO3AYLIHbIM OX/1axXLLenrnom, ecnv Takas Harpy3ka byaer.

7.3.3.12 [pyrue Harpysku

* [lokynaTenb [O/KEH 3ajaTb [ApYyrve Harpysku, YCWIuMs W MOMEHTbl, KPpOMEe OMUCaHHbIX B
7.3.3.3—7.3.3.11. koTOpbIM GyfeT noABepraTbCs annapar C BO3AYLUHbIM OXIaXAEHNEM, YKa3aB TOUHbI/ Tvn,
MecTO, 3HauyeHvne 1 HanpasfeHne. Hanpumep: ocobble Harpysku nNpu TPaHCMNOPTUPOBKE; BCMOMOraTe ibHble
onopbl A8 Tpy6, NECTHULbI M MOCTUKN, NOCTaBAsSieMble APYTMMU NOCTaBLLMKaMW; ONOPbl BDEMEHHbIX JIECOB.
Harpysku Ha KOHCTPYKUUU U NaTpy6bku, Bbi3biBAEMble ABMXEHNEM KOHCTPYKLMU WA YCTaHOBKW (Hanpumep,
nnasyyen gobbiBaloLein naargopmbl), Ha KOTOPO CMOHTMPOBAH annapar, AO/DKEH YKa3biBaTb NokynaTesnb ¢
npvBeAeHneM AaHHbIX 06 X TOYHOM TuMe, MecTe, 3Ha4eHUN 1 HanpasneHun (Hanpumep, 6opToBas v kunesas
Kauka, pbiCkaHue, BepTuKanbHas kayka, MpoAosibHbIli CHOC U 60KOBblE NepeMeLLeHus).

7.3.3.13 KombuHauum Harpysok

Bce KOHCTPYKTUBHbBIE 3/1EMEHTbI O/KHbI ObITb CNPOEKTUPOBAHBI TaK, YTOOLI BblAepXuBaTb KOMOGUHaL UK
Harpy3oK 1 yCUnii, KOTOPbIM OHW MOTYT NOABepraTbCA BO BPEMSA MOHTaXa, NCMbITaHWi A NPOMbIBKM 060pY-
[OBaHWA. UM BO BPeMsi HOpMasibHOM akcnayaTauuu. MNpu NpoeKkTMpoBaHUM CTOEK, TAM. aHKePHbIX 601TOB U
dyHAaMEHTOB, a Takke Npu NpoBepKe yCTONYMBOCTY NPOTVB ONPOKUAbIBAHNA HEOOXOANMO YYeCTb yKa3aHHbIe
HVXe KombuHauuu Harpy3ok. OfHako Bcerga Haf0 yuuTbiBaTb U HArpy3ku ocoboro xapaktepa. (Bce Harpysku n
yCunusa cknafblBatoTcs).

a) MoHTax;

1) cobcTBEHHAn Macca KOHCTPYKLMM 6e3 CUCTEMbI NPOTUBOMOXAPHON 3aLUUThI;

2) 6onbliee 3HaYeHVe U3 cneayoLwmx:

i) cob6cTBeHHas Macca 06opyaoBaHus 6e3 Tpyo.

ii) cobcTBeHHas Macca 060pyAoBaHMA 6e3 NaoLWwafokK, onMparLmxcsa Ha 060pyAoBaHue;

3) nonHas BeTpoBas Harpyska uav ceiicmmuyeckas Harpyska, npuyem 6epyT Ty BeNMUKHY, koTopas 60/1b-
Lwe.

b) VicnbiTaHNa Wan NpoMbiBKa 060pyA0BaHNA:

1) co6CcTBEHHas macca KOHCTPYKLUMK C CUCTEMOL MPOTMBOMNOXAPHOW 3aLLnTbI;

2) cobcTBeHHas macca obopyfoBaHua ¢ naowaakamm, onuparLnMmncs Ha obopygosaHue;

3) Harpyskv Ha naTpyoku:

4) wcnbiTaTesNlbHble Harpy3Ku;

5) BeTpoBas Harpy3ka 500 H/m2 (10 doyHTOB/hyT2);

6) BO3MOXHble BPpEMEHHbIE HArpy3kun OT M/IOLWAA0K U MOCTUKOB, YKka3aHHble B 7.3.3.3. OfgHako 3Tu Bpe-
MEHHblIe Harpy3kn He cnefyeT BKIoYaTh B pacyeT aHKepHbIX 60/1TOB UK MPOBEPKY YCTONYMBOCTY NMPOTUB BET-
pa unn 3eMneTpAceHns.

¢) HopmanbHas akcnnyataums;

1) cobcTBEHHAn mMacca KOHCTPYKLUU;

2) cobcTBeHHas macca 060pyfoBaHus, BKOYas NaoLWaaku, onvparLmecs Ha obopyaoBaHue:

3) Harpysku Ha natpyoku;

4) wmacca paboueii cpefbl B0o60opyA0BaHuY;

5) HecbanaHcupoBaHHble CUbI OT yaapa:

6) BO3MOXHble BpEMEHHbIE Harpy3ku, ykasaHHble B 7.3.3.3. OHaKo 3TV BpeMeHHble Harpysku He cneay-
eT BK/llo4aTb B pacyeT aHKepHbIX 60/1TOB WU NPOBEPKY YCTOWUYMBOCTU NPOTUB BETPA UM 3EMIETPACEHUSI.

7) nonHas BeTpoBas Harpyska unv ceicmmuyeckas Harpyska, npuyem 6epyT Ty BeNMUnHY, koTopas 60/1b-
Lwe.

7.3.4 Bo3spgyxopacnpegenuntesnbHble Kamepbl

7.3.4.1 HapucyHke 9 npefcTaBneHbl TUNOBbIE KOMMNOHOBKM BO3AyXxopacnpeenute/bHbIX kKamep.
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a- HaTtBrarb/ibHas Tdra - kavepa apoBHLLIOro TULL b-Han+eresrarassa 14r4-nNBPTENOTASA Kavepe

PUCYHOK 9 — TUNOBble KOMMOHOBKM BO3AYX0pacnpesennTenbHbix kKamep

7.3.4.2 Kamepbl kopo64aToro Tvna naHesbHOW KOHCTPYKLUMK crnedyeT NpoekTMpoBaTh Tak. YTOObl OHW
06pa3oBbIBa/I HEOTHEM/IEMYHO HACTb KOHCTPYKLUMN.

7.3.4.3 Bnoku annapaTtos, MOHTUPYyEMble Ha 06bekTe, criefyeT NPoeKTUpoBaTh C O6LKMMY CTEHKAMMK
Mexay coceiHUMU Kamepamu.

7.3.4.4 BospgyxopacnpefenutesibHble Kamepbl MexAy BEHTUIATOPOM W TPYOHbIM MYYKOM [OJIKHbI
MMeTb Neperopofku, npegoTspallarolime peuupkynsauuio Bosgyxa OT paboTalowmnx BEHTUNATOPOB yepes
HepaboTaloLe BEHTUIATOPbI.

7.3.4.5 Tpeb6oBaHUA K neperopogkamM BosgyxopacnpesenutenbHblX Kamep 4/ CUCTEM peumpKynsaunm
3a/alTcs NokynaTtesieM Uimn CornacyTCs C HUM.

MpumeyaHne — YKkazaHua npuBeeHbl B NpuioxeHun C.

7.3.4.6 TonwuHa cTa/ibHOrO nuUcTa A7 WU3roTOBNIEHUS BO3gyxopacnpefenuntesibHbiX Kamep — He
mMeHee 2,0 mm (0.075") ansa rnagkoro nucta unu 1.5 mm (0.060' ) — ans pebpuctoro nucra.

7.3.4.7 MyHUManbHYyl0 BbICOTY BO3ZlyXopacnpeaenuTesnbHoi kamepbl onpesensoT no 7.2.3.4.

7.3.4.8 W3roToBneHHbIe 3aBOACKMM CNOCOOOM CTasibHble NAaTOPMbl A1 BEHTUAATOPOB AO/KHbI ObITh
paccumTaHbl Ha BpeMeHHYy Harpy3ky 2500 HYM2 (50 doyHTOB/dhyT2), HO B 11060M Crydae TOo/WNHA MeTannia
[0/MKHA 6bITb He MeHee 2.7 MM (0.105%).

7.3.5 MexaHnuyeckue ycTpoiicTBa gnsa gocrtyna

e 7.3.5.1 Ko/nn4yecTtBO M MeCTOHaxOXAeHue niowafok A/ fOCTyna K KO/IIEKTOPY, COeAUHUTENbHbIX
MOCTUKOB U NECTHUL, onpeenseT nokynaresb.

A 7.3.5.2 Ecnv aTo ykasaHo, A0/KHbl 6bITb NPeAyCMOTPEHbI NI0WaAKn A1 06CNyXUBAHUS NOJ, Kax-
[AbIM y3/10M NpuBOAA, YTo6bl 06ecneynsaTb AOCTYN A1 AEMOHTAaXa U 3aMeHbl NI06bIX 31EMEHTOB NpuBoja.
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[lonxHa 6bITb NpefycMoTpeHa cBoboAHasa nowajb Takoin naowaAku, NpocTuparLwWwenca Kak MUHAMYM Ha
0.6 M (2 chyTa) B Nt06OM M3MEPEHUYM B NNaHe CO BCEX CTOPOH MPMBOAA U 3N1eMeHTOB npusoga. OAHako Takme
naowWwaAKkn He OMKHbI BbIXOAWTL 3a Npeaesibl CEKLMMN B NNaHe.

7.3.5.3 TMnowaaxv AoMKHbI UMEeTb LWMPUHY He meHee 0.75 m (2 doyTa 6").

7.3.5.4 TMon MOCTWKOB, NNaTgOpPM 1 T. 4. LO/KEH NPeACTaBNSATb COG0W CNOLHOW HACTUA C BbINYK/bIM
penbeom COTBEPCTUAMU A1 CTOKA, MPOCEYHO-BbITSXXHON MeTananyeckuii NNCT unu peweTky. Ecnmucnons-
3YIOT CTa/IbHOW NIUCT C BbINYK/IbIM penbedom, ToNWwmHa Ao/kHA 6biTb He MeHee 6 MM (1/4"). lonyckaeTcs
1CNo/ib30BaTh CTEKNOMNAACTUK, €C/IN 3TO yKa3aHo NoKynaTenem uav cornacoBaHo C HUM.

7.3.5.5 JlecTHuubl, Nepuna, orpaxgaroLme 6poBKu, 3aLlNTHbIE OrpaXKAeHNs fO0/MKHbI OblTb BbIMOSTHEHDI
13 cTanu, ecnn aTo ykasaHo nokynaTesiem uav cornacoBaHo C HAM. U3 CTek/1onaacTrka B COOTBETCTBUM C Mec-
THbIMW HOpMamu. NpUMeHSAOTCA cnegyoLwne npasuna:

a) 3alUTHbIe OrPaXAeHUs NPUMEHSIIOT AN necTHul 6onee 3 M (10 dhyTOB) BbICOTO;

b) nonepekBbIXOA0B IECTHNML, HAa NI0LWaAKN f0/MKHbI ObITb YCTAHOB/EHbI LIEMK C Kptokamu 6e3onacHocTyn
WN KannnmTkn 6e30nacHoCTy;

C) NnecTHUUbI BbICOTOW 60n1ee 2 M (6 hyTOB) f0/MKHBI 06ecneynBaTh 4OCTYN Ha Naowaaky ¢ 60KoBOl CTy-
NeHbKW. eCN He yKa3aHo MHOe.

7.3.5.6 Mnowapxn y Konnekropa fo/mMKHbI 6bITb CHabXeHbl orpaxgatoLeli 6poBKoli CO CTOPOHbI TEMNO-
o6MeHHrKa. Ecnin 3a30p Mexay naoLLafkoi 1 TennoobmMeHHMKOM 6onblie 150 mm (65), Heo6Xx04MMO caenatb
orpaxgeHve [0 BbICOTbl KOSIeHA.

7.3.5.7 Ecnn nepuna u3 cTtasnbHol Tpybbl HE OLUHKOBAHbI, OHU [LOJ/IKHbl UMETb FepMeTU3IupyoLme
YNIOTHEHUS BO U36eXaHne BHyTPeHHel Kopposnu.

» 7.3.5.8 MMokynaTesnb A0/MKEH yKa3biBaTb TPebOOBaHUA, €C/M OHWN UMEIDTCA, OTHOCALMECA K 3awuTe
nepcoHasna oT BbIXOASALLEro BO3lyxa C BbICOKO TeMnepaTypoii 1 OT ropAYnx NoBEPXHOCTENR.

7.3.6 [py3onogbemHble ycTpoiicTBa

7.3.6.1 Ha kaxpgoii 60K0BOI pame TPYOHbIX NyYKOB U Ha KaXXA0 6OKOBOV pame CeKLMM Xaso3n fOMKHO
6bITb MPeAyCMOTPEHO HE MeHee ABYX NPOYLIVH AN nogbema. MNofbeMHble NPOYLVHbI Ha GOKOBbIX pamax
COCefHUX TPYOHbIX MYYKOB A0/IKHbI BbITb PACNONOXEHbI TAaK. YTOOLI HE MeLlaTh NPY MOHTaXe TPYOHbIX NYYKOB.

7.3.6.2 HakaxAoi CbeMHOW KPbILLKE U KaX40M CbeMHOM Konake f0/HKHOObITbMNO fBe NOAbeMHbIX NPOo-
YLUWHBI.

7.3.6.3 TpoyLwyHbl, nCNonb3yemble A5 60KOBbIX pam TPYOHbIX Ny4KOB, GOKOBbIX Pam Xasto3u, KpblLLeK
KONNakKkoB, JO/MKHbI ObITb LIEe/IbHOKOBAHLIMW WN BbINOIHEHbI M3 NAAaCTVH. lnameTp OTBEpCTUS B NPOyLIn-
He — He meHee 40 mm (11 2).

7.3.6.4 Ha kaxaom npuBoge 1 3y64aTom Kosiece fO/MKHO ObITb 4OCTATOYHO MOABEMHbIX PbIMOB, YTOObI
obecneunBaTb UX 6€30MacHbIi MOHTaX 1 AeMoHTax. CnegyeT npefycMoTpeTb, YTOObl OHM COOTBETCTBOBAIN
NoABbEMHBIM MHCTPYMEHTaM.

7.3.6.5 PacueT npoyLuHbl UK pbiMa AO/KEH 6blTb OCHOBaH Ha NOJSIHOW Harpy3ke, paBHO YBOEHHO
macce nogHVMaemoro rpysa.

7.3.6.6 KOHCTPYKTUBHbIE 31€MEHTbI AO/KHbI ObITb CHAGXEHbI TOUKAMMN NPUIOXKEHNSA HArpy3K1 Npu MOH-
TaXe 1 4eMOHTaXe 3/1eMeHTOB NPUBOAOB.

8 MaTtepuanbl

8.1 O6Lwue TpeboBaHusA

8.1.1 Marepuanbl Ans 31eMeHTOB, paboTalLlnx Noj AaBNeHNeM, AO/MKHbI COOTBETCTBOBATbL HOpMam
Ans cocynos, paboTalwux nog gaseHmem.

8.1.2 lVcnonb3oBaHWe YyryHa A9 3/1eMEHTOB, paboTallmnx noj gasfeHnem B BOCN/IaMEHSOLWNXCS,
ONacHbIX /151 XXU3HW UM TOKCUYHbBIX Cpefiax, He fonyckaeTcs.

8.1.3 KOHCTpYKTMBHbIE ONOPbI, Takne kak 60KoBble paMbl U 6@k, KOTOPbIE SABASAITCA YacTbio TPYOHOTO
nyyka 1 HefOCTYMNHbI 47151 TEXHUYECKOT0 06CNYXUBaHUSA, O/TKHbI GbITb OLMHKOBAHbI, €C/IN HE yKa3aHOo NHOe.

8.1.4 OUuuHKOBbIBAHME KOHCTPYKUMOHHOW CTanu OCyLecTBAAWT B cooTBeTcTBuM ¢ MICO 1459 nu
M C01461.

8.1.5 Ha oTKpbITbIX 3/1EMEHTax, paboTallmx No4 AaBNeHNeM, N3 ayCTEHUTHOWN KOPPO3NOHHO-CTOMKOM
cTanu Uy NerMpoBaHHON CTanun € BbICOKMM COAEpPXaHNEM HUKeNs UM HenocpeacTBEHHO Haj HAMU HENb3s
NPUMEHATb OUMHKOBaHHbIE MaTepuasibl UK cogepxaline LMHK Kpacku.

8.1.6 CouyeTaHUsi KOHCTPYKLMOHHbIX MaTepuasioB AOKHbI 6bITb COBMECTUMbIMM, YTOObI CBECTU K MUHU-
MyMy 06pa3oBaHue 3/1eKTPOIUTUYECKUX (TaSibBAHUYECKNX) SIEMEHTOB.
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8.2 Konnekropsl

8.2.1 HapyxXHble Hecylme geTanu, npusapeHHble K Konekropam, Ao/MKHbI 6bITb BbINOMIHEHBI U3 MaTe-
pviana. paspeLleHHOro HopMamu n npasuaamun Aas cocyos, paboTarLwmnx Nog jaBieHnem.

8.2.2 [MpuBapuBaeMble NePeropoakm X040B N 3/IEMEHTbI XXECTKOCTM KOI1EKTOPA AO/KHbI ObITb U3 MaTe-
pviana Toli e cneundukaLmmn, 4To 1 MmaTepuan NNacTUH Kopnyca KonaekTopa, ¢ TeM UCK/TIYeHNEM, YTO C 0406-
peHus nokynatesns B KO//ieKTopax u3 yrnepoAncToi ctanu ceBapHbie Neperopofku NPoXo40B AW 3/1eMEHTbI
XECTKOCTW MOTYT 6bITb BbINOMHEHbI U3 NOAXO0ASLLLEN NerMpOBaHHO CTann, YToObI M36eXaTb C/IMLLKOM TONCTbIX
CeyeHuii.

8.2.3 Martepuan npobkn KonnekTopa, cayxawein ans goctyna K Tpy6am, AO/HKEH O6bITb COBMECTUM C
maTepuasioMm kossiektopa. Micnonb3oBaHue YyryHa B kayecTse Matepuana /s npobok He fonycKaeTcs.

8.2.4 Tpob6kn konnekTopa Ana focTyna K Tpyb6am, BbINMONHEHHbIE U3 NPYTKOB YrAepoAVCTO cTanu, nnm
OTAeNbHblE KOBaHble MPO6KM f0MKHbI BbITb N3 MaTepuana, paspeLleHHoro Hopmamu s cocyAos, paboTaro-
WX Nog, Aas/ieHNneM.

8.2.5 Ecnv martepuasioMm Konnektopa aBseTcs CnolHas KOPPO3MOHHO-CTONKasA cTanb, cnegyet npu-
HATb Mepbl BO M36exaHne KOPPO3MOHHOTO UCTUPaHMS MeXAy Npo6kaMu 1 NNacTUHOM, Kyaa ycTaHaBnMBaloT
npo6ku.

8.3 JKanwsu

8.3.1 Ocu WapHUPOB 10NATOK Xasto3u AO/MKHbI ObITb BbINOHEHbI U3 aYCTEHUTHOW KOPPO3MOHHO-CTOW-
KO cTanu nnv anioMVHUEBOro cniasa.

8.3.2 TMoAWUNHMKM Xanio3mn fO/MKHbI ObiTb IMO60 N3 KOMNO3UTHOTO MaTtepuana Ha OCHOBE U3 NONUTeT-
pacTopatuneHa (ptoponnact MNTOI). copepxaiwieit He meHee 20 % HanosHUTENsl, obecneymBaroLLErO
BblaepxnBaHue Temnepatyp Ao 150 °C (300 °F), nnu n3 o406peHHOro nokynartesnieM anbTepHaTVBHOIO Marte-
puana. ecnm aTo TpebyeTcs Ana 60nee BbICOKMX pacyeTHbIX TeMnepaTtyp.

8.3.3 CTasnbHble nonatky 1 pambl Xanto3n A0/MKHbI ObiTb OLUHKOBaHbI. Ecin ucnonb3ytoT matepuan
3aBO/CKOM OLMHKOBKW, BCE CPe3bl 1 Kpas 0TBEPCTUIA AO0/KHbI OblThb 3aLLMLLEHbI MOKPLITUEM C BBICOKAM COAEP-
XaHneMm LMHKa.

8.4 [lpoyne 3anemMeHThI

A 8.4.1 Matepuanom ansopebpeHus Tpy6 AOMKEH ObITb &/TIOMUHWIA, €C/IN MHOE He yKa3aHo nokynaTe-
JIEM WX HE COT/TacoBaHoO C HUAM.

A 8.4.2 JlonaTku BEHTUNATOPA AO/KHbI OblTb U3 a/IlOMUHUA WK CTEKNONAACTMKA, €C/IN HEe yKasaHo
nHoe.

8.4.3 lMpo6kn o5 pe3b60BbIX WTYLLEPOB AO/MKHbI O6bITh N3 MaTepuasa ¢ CoagepXaHuem NernpyroLmnx
3/1EMEHTOB He MeHbLLE, YeM Y LITYLEepa.

8.4.4 BosgyxopacnpefenuntesibHble KaMepbl, ONOPHbIE MINTLI BEHTUIATOPOB, NePEropoaKku, niowanxm
1 KOMbLIa BEHTUISITOPOB [LO/MKHbI ObITb BbINO/IHEHbI U3 YTN1IEPOAUCTOW CTanN, eC/in He yKkasaHo UHOe.

8.4.5 Matepuan MeTanInyecknx NPoKNafoK Ao/HKEH ObITb MArye, yeM Matepuas NoBepPxXHOCTH, C KOTO-
PO KOHTaKTVpPYeT Npoknagka.

8.4.6 CnnolwHble MeTannyeckne NpokKnagakn gns npobok ¢ nneymkamu fOKHbI UMeTb TBEPAOCTb MO
BpuHennto He 6onee 120 HB ans yrnepogucToii ctanu unu 160 HB Ans ayCTEHUTHON KOPPO3MOHHO-CTOKOWA
CTann 1 aycTeHUTHO-hepPPUTHOI (BbINIABIEHHOW AyNeKC-NPOLECCOM) KOPPO3NOHHO-CTOKOM CTanu.

9 M3roToBneHne TpyGHOro Nyyka

9.1 Csapka

9.1.1 O6wwne TpeboBaHMsA

9.1.1.1 CaapouHble npoueaypbl f0/MKHbI ObITb CEpTUULUPOBAaHbI, & CBAPLLMKN aTTECTOBaHbI B COOTBE-
TCTBMM C HOPMamu A9 cocyAoB, paboTaowmx nog AasneHneM. CeapoyHble paboTbl cnefyeT BbIMONHATL B
COOTBETCTBMU C HOPMaMm¥ [/15 COCYi0B, paboTatoLux noj faB/ieHnem.

9.1.1.2 Bce cBapHble COeMHEHNS KO/INEKTOPOB, Ha KOTopble 6yAeT BO3AENCTBOBATL AaBMEHNe, [OMKHbI
MMeTb NOSIHOE NponiaB/eHne v NOJHbLIA Nposap. Bce cBapHble CoeAvHEHWA KONINEKTopa, KpoMe COeAVHEHWIA KO-
NeKTopa co LWTyLepamu, 40/MKHbI 6bITb ABYCTOPOHHMMM, HO €C/IM O4HA CTOPOHA Ha AeTanu, paboTatoLeli nogAas-
JIeHVeM. HefoCTyMHa, TO AoNyCcKaeTCA NPUMEHSATL OJHOCTOPOHHME LWBbLI NP YC0BUW NOJTHOTO MPONJ1aB/IeHuUs.

9.1.1.3 Tlpoxoa npv 3aBapke KOPHS WBa B OAHOCTOPOHHUX CBapHbIX WBax 6e3 nogknagHoli naaHku
Heo6X0ANMO BbINOHATL METOAO0M AYrOBOV CBAPKM NAaBALLMMCA 3/1EKTPOAOM B Cpeje 3alMTHOro rasa, Ayro-
BOW CBapku BO/IbIPAMOBbLIM 3/1EKTPOAOM B Cpefe 3aljuTHOro rasa Wan AyroBoi CBapku MeTasl/IMyeckum
NMOKPbITLIM 3/IEKTPOAOM C HU3KUM CofiepXaHnem Bo40opoaa.
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9.1.14 3aMKHyTble NPOCTpaHCcTBa Mexzy N060i NpMBapHOV YaCcTbio 1 KONIIEKTOPOM A0/IKHbI BEHTUAN-
poBaTbCsi NOCPEACTBOM NMPOCBEP/IEHHbIX OTBEPCTMI AnameTpom 3 mm {1/8").

9.1.2 Konnektopbl c npo6kamm

9.1.2.1 TMeperopoAkn fOMKHbI 6bITb FEPMETUYHO NPYBaPEHbl K CTEHKE KOI/IEKTOPA, B KOTOPYHO OHW MOH-
TUPYIOTCA. MPUYEM LUBbI [O/DKHbI ObITh BbINOTHEHBI C 06€MX CTOPOH. MNMpy HE06XOAMMOCTM UCNONBL30BaTb NPU-
BapKy C NOJIHbIM NPOMN/aBeHneM.

9.1.2.2 Ecnun neperopofku npoxofoB UCNOJIb3YIOT TakkKe B KayeCTBe 3/1IEMEHTOB XeCTKOCTH, creayeT
NMPVYMEHATb CBapHbIE LUBbI C MOJIHLIM MPOMaBIeHNeM.

9.1.3 Kosinektopbl CO CbEMHbLIMW KPbILWWKAMU UIN CbEMHbLIMU KOnakamun

9.1.3.1 ®naHubl CbeMHOli KpbILLKA U thnaHubl CbeMHOro Konnaka cnefyeT npvBapuBaTb CBapkoW C
MOJIHBLIM NPOMNIaBieHNEM.

9.1.3.2 Meperopoaku N3NeMeHTbIXEeCTKOCTU criefyeT npuBapmBaTh C 06eMX CTOPOH NO BCell A/INHE nNpu-
MbIKaH/UA KPOMOK.

9.2 Tepmoo6paboTka nocne cBapku

9.2.1 Bce KonneKkTopbl U3 yrnepoamncToi CTann 1 HU3KONEermpoBaHHOM CTanm 4O0/MKHbI NPOXOANTL TEPMO-
06paboTky nocne ceapku. CBapHble coeNHEHNs Mexay Tpybamu n TpyGHbIMK JOockamu TepmoobpaboTke
rnocJsie cBapku He nogsepratTcs.

9.2.2 Tlpokiafkv, BbIMOSIHEHHbIE U3 PEPPUTHBIX MaTEPUASIOB C MPUMEHEHNEM CBAPKU, LOHKHbI MPOXO-
ANTb NOMHbIN OTXUT NOC/Ee CBapPK.

9.3 CoepguHeHunsa Tpy6 Cc TPYOHbLIMK flOCKaMU

9.3.1 [lnameTpbl 0OTBEpCTUii NOA TPYObl 1 UX J0NYCKN

9.3.1.1 OTBepcTua Ans Tpy6 B TPYOHbIX AOCKAX AO/MKHbI OblTb BbINOSIHEHbI B COOTBETCTBUMN C Tabnu-
uet 12, rpachbl 2.3.

* 9.3.1.2 [nAa HarapTOBbIBAOLLMXCA KOPPO3NOHHO-CTONKMX MaTepnasioB 60siee TecHas nocagka Mexay
HapyXHbIM AnaMeTpoM TpyObl M BHYTPEHHUM AMaMeTPOM OTBEPCTUA ANA TPyObl MOXET YMeHbLIAaTb Haknen
(4TO MOXET NpMBECTM K MOTepe KOPPO3MOHHOI CTolKOCTU). Bonee TecHan nocagka, ecniv ee TpebyeT nokyna-
TeNb. fO/KHA COOTBETCTBOBAaTh Tabnmue 12, rpadbl 4.5.

9.3.1.3 He 6onee 4 % 06LLero KoaMyecTBa OTBEPCTUIA Nog TPpy6bl B TPYOHOW fOCKe MOTYT NpeBbIWaTh
N/I0COBbIE AONYCKN, yKa3aHHble B Tabnmue 12. rpadpa 6. HM 0HO 13 0TBEPCTUIl NOA TPYObl HE AO/HKHO NPEBbI-
LWaTb HOMUHaNbHbIN AMamMeTp 0TBepPCTUS 415 TPY6bl, ykasaHHbI BTabnvue 12. 6oneevyemHa 0.25 mm (0.01).

Ta6nuya 12 — [inameTpbl OTBEPCTUI Nog TPyObl U UX A4ONYCKN
B munnumeTtpax {gloimax)

CraHaapTHasi nocagxa CneuuasnbHasi TecHasl nocagka
HoMuHanbHbI Ha-
PYXHbIN ,cgmameTp HomuHasbHbIi gua- HomuHanbHbIl gua- TNiocoBbIi AoNyCK
TRYObI MEeTp OTBEPCTUS MO4  MUHYCOBbIN 4ONYCK  METP OTBEPCTUS NOA  MuHYCOBbIi [OMYyCK
Tpy6y Tpy6y
1 2 3 4 5 6
19.05 19.30 0.10 19.25 0.05 0.05
(%> <0.760) (0.004) (0.758) (0.002) (0.002)
25.40 25.70 0.10 25.65 0.05 0.05
") (1.012) (0.004) (1.010) (0.002) (0.002)
31,75 32.11 0.15 32.03 0.08 0.08
(0.006) (0.003)
(1.264) (1.261) (0.003)
38.10 38.56 0.18 38,46 0.08 0.08
(1%) (1.518) (0.007) (1.514) (0.003) (0.003)
50.80 51.36 0.18 51.26 0.08 0.08
(2) (2.022) (0.007) (2.018) (0.003) (0.003)
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9.3.2 KaHaBKM B OTBEPCTMAX NOA TPy6bI

9.3.2.1 Bce 0TBEpCTUA 419 pa3BasibLoBaHHbIX COEANHEHNI B TPYOHbIX f,OCKAX TO/MLMHOW MeHee 25 MM
(F) momxHbl 6bITb MEXaHWYeckn o6paboTaHbl ¢ 06pa3oBaHVeM OHOWM KaHaBKW LUMPUHOW NpUbAn3nTensHO
3 MM (1/8") n rny6uHoli 0.4 mm (1/64*). B Tpy6HbIX floCKax TONWUHON He MeHee 25 MM (') He06X0AUMO BbINOS-
HATb BTOPYIO KaHaBKy.

9.3.2.2 KaHaBku B OTBEPCTUSAX NOA TPYObl AO/MKHbI UMETb KBagpaTHble Kpasi, 6biTb KOHLLEHTPUYHbI U He
[O/XHbI UMETb 3ayCeHLIEeB.

9.3.2.3 KaHaBKM f,0/MKHbI ObITb pacnosioxeHbl He MeHee Yem B 3 MM (1/8") nitoc 4oNycK Ha KOPPO3nto OT
TEXHO/I0rMYeCcKoli NOBEPXHOCTY TPYOHON fOCKM 1 HE MeHee YeM B 6 MM (1/4") OT NOBEPXHOCTM BO3AYLLHON CTO-
POHbI TPYOHOI fOCKM.

9.3.3 PasBa/fibliOBaHHble coefHeHNsI TPy ¢ TPYOHOI [ OCKOWA

9.3.3.1 Tpy6bl 3aBasbLOBbIBAIOT B TPYOHYI0 AOCKY Ha A/IMHY, paBHyto, N0 KpaiHein mepe, MeHbluel 13
cnefyoLwmnx BeNNUmH:

a) 50 Mm (2%);

b) ToNwWwwmHa TPy6GHONAOCKM MUHYC 3 MM (1/8").

Pa3BanbloBaHHaA YacTb He f,O/MKHA BbICTyNaTb 3a NOBEPXHOCTb BO3AYLUHON CTOPOHbI TPYOHOW AOCKM.

9.3.3.2 TMpouegypa pasBasbLOBKM fO/MKHA obecneunBaTb B OCHOBHOM paBHOMEPHOE pacluMpeHue rno
BCel pa3BasnbLoBaHHOW YacTv Tpy6Obl 6€3 pe3koro nepexosa K 4acTu, KoTopas He pasBasibLoBaHa.

9.3.3.3 KoHUbI Tpy6 f0MKHbI BbICTYNATb He MeHee YeM Ha 1.5 MM (1/16") nHe 6onee yem Ha 9 mm (3/8") 3a
TPYOHYI0 [OCKY.

9.3.4 CBapHble coeguHeHus Tpy6 c Tpy6bHOI gocKoi

9.3.4.1 Tpu ycnosuun ogobpeHns nokynatenem coefmHeHns Tpyb ¢ Tpy6HOW AOCKOW MOryT 6bITb CBap-
HbIMW. eC/in TPY6bl U TPYOHbIE [OCKU (MU NOKPLITUA TPYBOHBIX A0COK) BbINOSIHEHBI U3 COOTBETCTBYIOLWMX MaTe-
puanos.

9.3.4.2 Ecnv cBapKy OCYLLeCTBASAT ANS repMeTusaunm coeanHeHuns Tpyobl ¢ TPyOGHON [OCKOl 1 pas-
Ba/lbLlOBaHHOE CoeAunHeHne (repMeTU3MpoBaHHOe CBapKoi) HeceT 06blYHbIe A8 TPY6bl HArpy3ku, coeguHe-
HWUA 0O/MKHBI cooTBeTcTBOBaThL 9.3.1—9.3.3.

9.3.4.3 Ecnu ceapHble coeinHeHNs TPY6 NOTHOCTLIO 3aMEHSII0T pa3BasibLloBaHHbIe U yCUIeHHbIe CBap-
KOV coefuHeHus, To Tpeb6oBaHns 9.3.1—9.3.3 MOryT GbITb U3MEHEHbI NMPY YCI0BMM COTNIacoBaHUs Mexay npo-
[aBLOM W nokynaresnem.

9.4 YNnoTHWTEesNIbHble NOBEPXHOCTU NPOKNaAokK

9.4.1 OkoH4YaTesNlbHYl0 MexaHu4yeckylo 06paboTKy YNMOTHWUTE/bHbIX MOBEPXHOCTEN Npoknajok Ans
CbEMHbIX KpbILWEK cefyeT Npon3BOAWTb NOC/E BbIMO/HEHUS NOCIECBAPOYHO TepMoobpaboTku.

9.4.2 YNNoTHUTEsNbHbIe MOBEPXHOCTN NPOKIAA0K CbEMHbIX KO/INAKOB KO/IJIEKTOPOB M CbEMHbIX KpbILIEK
KOJ1/1IEKTOPOB [0/XHbI UMETb MJIOCKOCTHOCTB B Npegenax gonycka 1 mm (1/32*). [N0oCcKOCTHOCTb YN/IOTHUTE b-
HbIX NOBEPXHOCTEN NPOKIaA0K TPYOHbLIX AOCOK CnefyeT N3mMepsaTb Nocie pa3sasibLoBK/ NN CBApKN COeuHe-
HWlA TPY6 C TPYBHBLIMK fOCKaMU.

9.4.3 YNnoTHWUTEeNbHbIE MOBEPXHOCTW NPOKIaA0K NoA NPOOKY [OMKHBI ObITb MexaHnyYeckn obpaboTaHsl
[0 cpefHeit WwepoxoBaTocTn oT 3.2 40 6.3 MkM (0T 125 10 250 MUKpOAIAMOB).

¢ 9.4.4 CneymnanbHyo 06paboTKy, ec/in oHa TpebyeTcs, ykasblBaeT nokynaresb.

9.5 Cwmaska pe3bbbl

9.5.1 Pe3bbanpo60okAo/HKHA 6bITb NOKPbITA COOTBETCTBYIOLNM CMa304HbIM MaTeprasniomM A1 pe3bobl.

9.5.2 BonTkl thnaHues KonnekTopa cneAyeTt ycTaHaBIMBaTh C MCNO/Ib30BaHWEM CMa304yHOro maTtepua-
na ans pesbobl, NpUrogHoro Ans paboyeii TemnepaTypbl.

9.6 CoBMmelleHWe 1 gonycku

9.6.1 CraHfgapTHble [OMYyCKN Ha pa3Mepbl annapaTos C BO3AYLLUHbIM OX/1aXAeHNeM 1 MecTa pacnosioxe-
HWA NaTpy6KOB NokasaHbl Ha pucyHke 10. lonyckn OTHOCATCA K TeNI006MeHHMKaM Kakc HarHeTaTelbHON, Tak n
C oTcacbiBalLLEN TArON.

9.6.2 KopobneHue konnekrTopa He [o/HKHO npesblwatb 12 mm (1/2*) unn 5 mm/m (1/16"); 6epyT Ty BENU-
Y/HY. KOTOPasi MeHbLLE.

9.6.3 TpyO6HbIe My4KM, KOTOPbIE NPY AKCNAyaTaLMm NoOMeLLarT OAVH Haa APYTUM, AO/KHbI 6bITb NoABeEp-
THYTbI B 3aBOJCKNX YC/TOBUSAX KOHTPO/IbHOM COOpKe.

9.6.4 TMpov3BOACTBEHHbIE AOMYCKMN [O/MKHBI ObITh TAKMMU, UTOOLI HOMUHANBHO MAEHTUYHBIE YacTyW Obln
B3aMMO3aMeHsAEeMbIMU.

9.7 C6opka

AnnapaTbl C BO34YLUHbIM OX/TaX4eHNEM A0/MKHbI ObITb MOTHOCTLIO COGpaHbl Nepeg OTrPy3Koii, HO ecnu
nosHasa cbopka npaxkTMyeckun HeuenecoobpasHa, TO UX YaCTUYHO COOUPAIOT Ha 3aBOJle B MakCUMasibHO Kpyn-
Hble Y3/1bl, YTOObI CBECTU K MUHUMYMY COOPOUHbIe paboTbl HA 06bekTe. MNonHoTa c60pKM Nnepes OTrPy3KoW 40-
XHa 6bITb cornacosaHa Mexay npofasLoM 1 nokynaresnem (cMm. 5.5).
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1 n r N I HoMuHanbHbIN guameTp MakcumanbHbIi gonyck Ha
natpy6ka OTK/IOHEHWE OT nyiockocTn G
500— 100 (2—4) 1.6 (1/16)
o 150—300 (6— 12 2.4 (3/32
6 i ( ) (3/32)
MpumeuyaHne — 1mbl=0,04" > 300 < 12) 4.8 (3/16)
1— ueHTpanbHas ocb KOMINEKTopa; 2 — LeHTpasibHas ocb NaTpyoka. MHorospycHele, ace 0.8 (1/32)

3 — nnHus otcyeTa; 4 — G lonycK Ha OTK/IOHEHWe OT NJ1I0CKOCTN

PucyHok 10 — CTtaHgapTHble J0NyCcKu

10 KOHTpOnb, Hepa3pyLLaoLmMii KOHTPO/b U UCMbITAHWUS

10.1 O6wue TpeboBaHusA

* 10.1.1 Ecnu 3To ykasaHo B 3aka3e, TO marepuasbl, N3roToB/IEHNEe, COOTBETCTBME MPOEKTY, a TakkKe
ucnblTaHWA annapaToB noAsexar NPMeMOYHOMY KOHTPOJIKO CO CTOPOHbI NOKynaTens Win Ha3Ha4yeHHOro um
npeacrasuTens.

10.1.2 KoHTposepy, HasHayeHHOMY MokynaTeniem, paspellaercs [Oonyck B LeX npojasua, B KOTOPOM
npoun3soaATcs paboTsl, U B TO BPEMS, KOrfa oHu npoussoaatcs. MNpoaasew npefoctaBnseT KOHTponepy Heob-
X0fUMble CPefCTBa, KOTOPbIE [O/MKHbI Y6eAnTb ero. 4To annapaTbl NOCTaBAATCA B COOTBETCTBMM C TpeboBa-
HUAMU. YKa3aHHbIMUW B 3aKase.

10.1.3 TMokynateso AO/MKHbI ObITb NpeAocTaB/eHbl BCe cepTuduLmnpyoLme AOKYMEHTbI Ha MaTepua-
Nbl. AA@HHbIEe 3aBOACKUX UCMbITAHUIA U TOMY NOA06HbIE [JOKYMEHTbI, NOATBEPXAAIOLME, YTO TEXHUYECKMe Tpe-
60BaHNsA y,0BNETBOPEHDI.

10.1.4 Hwv ofHo nsgenune He [OMKHO 6bIThb BbIMYLLEHO HA OTrPy3Ky 6€3 0406peHNa nokynaTens uau ero
npeacrasuTens.

10.2 KoOHTpoO/b KayecTBa

10.2.1 B anemeHTax, nognexalinx nosHoOMy paguorpadmyeckoMy KOHTPOJIKO, HO HeAOCTYMHbIX AN
TaKoro KOHTPOJIsA, COr/lacHO HopMaM [i/19 COCy/10B, paboTaloLmx noj AaseHnem, npoxos npy 3aBapke KOpHs
LIBa M NOCMeAHNIA NPOXOA A0/HKHbI NPOATW NOJHbINA KOHTPO/Ib MArHUTOMOPOLLKOBLIM WA KanUAAPHbIM MeTOo-
[0M MoC/e OKOHYaTeNbHON 3a4NCTKM UM ra30n1aMeHHO CTPOXKU (ECAIM OHN NPUMEHSAIOTCS).

10.2.2 Ecnv Heo6Xxo4nMOCTb NOJIHOTO paanorpamnyeckoro Uim yibTpa3ByKOBOro KOHTPO/IS He yka3aHa
B TEXHNYECKNX TPEBOBAHMAX, TO HYXXHO BbINOJIHATL MO MeHbLUEV Mepe 0fHO MeCcTHoe pagvorpaduyeckoe nim
yfnbTpa3ByKoBoe 06cnef0BaHne Npoo/bHOr0O BHELLHErO WBa. paboTatolero noj Aas/ieHnemM, 1 LWBsa 3aKpbl-
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TMS Topua Ha Kaaom konnektopa. LLUBbl npyBapkn TeXHOMOIMYeckux naTtpyobkos crefyeT KOHTPONNPOBaTb
MarHMTONOPOLLKOBLIM WU KanUAAAPHLIM METOLOM. KOHTPOIO MO iexaT Npoxo[ 3aBapku KOPHS LWBa nocne
3a4NCTKM MY ra3onnamMmeHHOoN CTPOXKM (€C/TM OHW NPUMEHSIOTCS), @ TakKe roTOBbI CBApPHOI LLOB.

10.2.3 MecTHbI1 pagnorpaduyeckuii nnnynbTPasByKOBOM KOHTPO/Ib AO/HKEH BK/IOYATL KaXA0e Havano
1 KOHeL, LWBa, BbINO/IHEHHOTO MeTO40M aBTOMAaTMNYeCKOl AyroBOi cBapku nog hocoMm, a Takke mecta ucnpas-
JIEHUSA NMPOXOTOB.

10.2.4 MecTHbIli paguorpaduyeckuii U ynbTpas3BykoBOW KOHTPO/b JO/DKEH 0XBaTbIBaTb NGO ANNHY
He meHee 250 Mm (10"), NM60 NONHYI0 AJIMHY, ecny LWOoB kopoye 250 mm (10").

10.2.5 [nA KOPpPO3MOHHO-CTONKOM cTann 1 PeppuUTHOW NErMpoBaHHOW CTann ¢ CoOAEPXaHNeM Xpoma
cBbiwe 0,5% npoxo 3aBapky KOPHA LBA 1 NOC/eAHNIA MPOXOA, He nofnexaline nosHoMy paguorpachunyecko-
MY KOHTPOII0, AO/KHbI 06C/1ef0BaTbCsA MarHMTONOPOLUKOBbLIM UM KanUANSAPHLIM METOAOM.

10.2.6 Ecnu nnacTuHbl HE NOIHOCTLIO KOHTPOIMPYIOT Ha pacc/ioeHne yNbTpa3ByKOBbIM METOL40M U ecnn
MCMNONb3YHTCA HacaXnBaeMble COeAVHEHUS, Kpaii OTBEPCTUA B NacTHE, K KOTOPOI OCYLLeCTBASAT CoeguHe-
HVe, foMmKeH obcnefoBaTbCa Ha pacc/ioeHMe MarHUTOMOPOLLKOBbLIM WM KanuaaspHeiM Metogom. O6Hapy-
XeHHble fepekTbl AO/MKHBI ObITb 3a4uLLIEHBI 40 CMJIOWHOIO MeTas1a, a 3aTeM NnofsBapeHsi.

10.2.7 Hepa3spyLwaloLnit KOHTPOb ¥ KPUTEPUN NPUEMKM AO/KHBI COOTBETCTBOBATbL HOPMaM /15 COCy-
[0B. paboTaloumx noa faBneHnem.

10.2.8 VicnbiTaHnA CBApHbIX LIBOB Ha TBEPAOCTbL CaefyeT NpoBOAUTL CleayoLwmm 06pa3om.

a) MeTasnn cBapHOro LWBa M 30Hbl TEPMUYECKOTO BO3AECTBUSA CBAPHbIX COeANHEHW 31EMEHTOB U3 yrie-
poaucToii. Cr-Mo 1 11 %-HbIX, 13 %-HbIX, 17 %-HbIX XPOMUCTbIX CTaseil cnefyeT NCNbITbIBaTb HA TBEPAOCTb.

b) WcnbiTaHna Ha TBEpAOCTb CiedyeT NPoBOAMTL No MeToay Bukepca nnu Poksenna.

c) KoHTponbcneayeT NpoBOAWTL NOC/E KXol TpebyloLeincs nocnecBapoyHoii TepMoo6paboTku.

d) TeeppocTb He fo/mkHa NpeBbiWwaTh 225 HB ans yrnepoguctoii ctanu n Cr-Mo ctanei ¢ cogepxaHnem
xpoma go 1,25 %; ana gpyrux Cr-Mo ctaneii n 11 %-Hbix. 13 %-HbIX. 17 %-HbIX XpPOMUCTbIX CTanei TBepAoCTb He
[0/KHa npesbliwaTh 240 HB.

e) Heo6xoAvMo NpoBOAUTL KOHTPO/Ib Penpe3eHTaTVBHbIX CBAPHbIX WBOB, B TOM YUC/e LWBOB COeuHe-
HUA NaTpyobkoB € KONeKTopom. Heo6xoaMmo npoBoAMTL KOHTPOSb OHOM0 NPOAO/bHOrO WBa. OAHOrOo LWBa
3aKpbITUA TOPLA M KaXK0e coejMHeHne NaTPyoOKOoB C KONIEKTOPOM, €C/TM OHO UMeeT HOMUHaSIbHBIV AnameTp He
meHee DN 50 (HoMuHanbHbIN Tpy6OHbI pasmep NPS 2). Heo6x041MMo KOHTPOIMpoBaTh MO KpaiHel Mepe 0guH
KONNEKTOP Ha M3genne n Kaxabli 4ecaTbIil KoNnekTop.

10.2.9 AnA Tpy6 € KOMbLEBbIMU CBapHbLIMU LUBaMU NpoAaBeL, AO/HKEeH NPOAEMOHCTPUpoBaThL nocpe-
[ICTBOM aTTecTaLMOHHOW npoLeaypbl, HTO YCUIEHNE KOPHS LIBa Ha BHYTPEHHEM AnameTpe Tpy6bl He npeBbl-
waet 1,5 mm (1/16*). Micnonb3oBaHune NOCTOSAHHbIX NOAKNAAHbIX KOeL, He AonycKaeTcs.

10.2.10 KoHTponb Tpy6 C KONbLEBbIM CBAPHbIM LBOM C/ieAyeT NPOBOAUTL CefyowmmM o6pasom:

a) Papguorpadmnyeckomy KOHTPOIO nognexar He meHee 10 % cBapHbIX COeAUHEHNIA, BbIGpaHHbIX Cy-
YyaliHbIM 06pa3oM. [115 Kax4oro coefivHeHns 6epyT OfHY [BYCTEHHYIO 3/I/TMNTUYECKYI0 9KCNO3ULMI0 ANA ABYC-
TEHHOro npocmoTpa.

b) BbI6OpKY TPOBOAAT NOCTENEHHO B TEYEHME BCETO Neproia N3rotoBneHus.

10.2.11 [MpyTKOBble 3arOoTOBKM NPOGOK AN151 AOCTYyNa K Tpy6am cnefyeT 06¢nefoBaTh pagnasibHO ynbTpas-
BYKOBbIM UM pagvorpaduyecknm MeTofoM. He 4OMKHO BbIThb NIMHENHbIX NoKa3aHui, NnpeBbIwakoLyx 9 mm (3/8%).

10.2.12 NHAvBMAYanbHO KOBaHble MPOGKM ropsyei nnm Xono4HONM KOBKM 418 OCTYyna B TPYObl HE HYX-
patoTca Bo6cnenosaHum cornacHo 10.2.11.

10.3 WcnbiTaHue gaBrieHnem

10.3.1 Tvapas/iMyeckne ucnbiTaHWA cnefyeT MpPoBOAWUTbL B COOTBETCTBUW C HOpMaMu AN1A COCY[OB,
paboTallmnx nos gasieHNeM.

10.3.2 [eicTBue rnapaBanyeckoro AabBneHns Npyu NCNbITaHUN AO/HKHO ObiTb HE MeHee 1u.

10.3.3 Bopa, vcnonb3yemas Ana ruapaBanyeckux UCMNbITaHWii annapatoB, B KOTOPbIX BO34EeNCTBUIO
ucnbiTaTenbHoOW cpeApbl 6yayT noABepraTbCs ayCTeHUTHas KOppPO3MOHHO-CcToMKasA cTanb unm Ni-Cu cnnasbl,
OO/MKHA coepXaTth x1opuabl MeHbLue 50 mr/kr (50 yacTei Ha MUIANOH MO Macce).

10.3.4 Ecnu nHoe He yka3aHO nokynartesieM, Ha CBapHble LWBbI J0NyCKaeTCA HAHOCUTb JTaKOKPaCcoUHble
UNK gpyrue nokpbITUSA 0 OKOHYATE IbHOTO UCTMbITAHUA AaB/IEHNEM.

10.3.5 CoepguHeHus, pasbupaemble Noce UCMbITaHW Ha faBneHne, 3aTeM cefyeT cobupaTh C HOBbI-
MU npoknagxkamu.

¢ 10.3.6 Heo6xo0AMMOCTb APYrMX TUMNOB UCNbITAHUIA, HANPUMEP UCNbITAHWUI ranoreHamu, oKHa 6bITb
yKa3aHa B TeXHU4eckux TpeboBaHuax nokynarens.

10.4 3aBopckas o6kaTka

* CTeneHb 3aBOCKMX 0OKATOUHbIX UCMbITAHWI MPUBOJA, CUCTEMbI Mepejayn n BEHTUAATOpa annaparos
3aBO/ICKOV COOPKM ABNAETCSA NPeAMETOM COr/lacoBaHua Mexay nokynatenem unpoaasLoM.
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10.5 3aBopckue Tabnnuku

10.5.1 K BXOAHOMY KO/IJIEKTOPY KaXA0ro TPYOHOro nyyka NnpuKpennstoT 3aBOACKY0 Tabnuky us aycre-
HWTHOIA KOPPO3MOHHO-CTOWKOI CTanu, coaepXxallyto HOMep U3enusl, MapkupoBKy, koTopasi TpebyeTcs cornac-
HO HOpMam A5 cocyfoB, paboTalwmx nof AasfeHneM, a Takke o6y ApYryo VHgopMaunio, KOTOpY
TpebyeT nokynatesib.

10.5.2 3aBogckas Tabnuuka Ao/mKHa 6bITb NOCTOSAHHO YCTAHOBIEHA HA KPOHLUTEWHEe, NPpUBapeHHOM K
BEpXy KO/eKkTopa.

10.5.3 Cnepytoume 4acTv O/MKHbI UMETb KneliMo € 3aBOACKMM HOMEPOM NpoaBua:

a) KonnekTop:

b) chnaHew, KPbILWKX Y KOJI/TIEKTOPOB C KPbILLKOI;

c) (pnaHew, Tpy6HOW AOCKM Y KONIIEKTOPOB C KOMIMAaKOM.

11 lMNoAroToBKa K OTrpy3ke

11.1 O6wWMmo nonoxeHus

11.1.1 W3 annapaToB nepeg oTrpy3koil HEO6XOAMMO C/MBATL BCE XMAKOCTU, UCMO/b30BaBLUNECA ANs
OUYMCTKM UNN UCMbITAHWIA.

11.1.2 B Tpy6HbIX NyyYKax nepes oTrpy3Koi He fO/IKHO 6biTb MHOPOAHbIX BELLECTB.

11.1.3 OTKpbITble h1aHLEeBble COeAUHEHMNS A0/TKHbI ObITh 3aLLMLLEHBI OAHVM U3 CIEAYHOLLMX CNOCOGO0B:

a) cTasibHbIMY KpbILWKaMM € Npoknagkamu, NpuKkpenasemMbiMy TeM KONIM4ecTBOM 601TOB, KOTOPOe 60/1b-
we. N3 cnefyoLmx KonmyecTs:

1) 50 % 60nTOB, TpebyoLWKMXCS 4159 601TOBOro h1aHLLEBOro COeANHEHNS.

2) yveTblpe 60nTa;

b) NNacTUKOBbLIMM KpbILKaMu, cneumasbHOo npefHasHayeHHbIMY 415 3alWnTbl hnaHLes.

e 11.1.4 Cnocob ycTaHOBKM Ha MOM03bs, YNAKOBKM B ALWMKM, KNETH, 3aluTbl UAW KOHCepBauuu Ans
TpaHcnopTUpOBaHMA yKasbiBaeTCcsa nokynaTenemM uam cornacoBbiBaeTCcs C HUM.

11.1.5 Kaxpaas getanb unvysen o/KHbI ObiTb 3aLLMLLLEHbI OT BO3MOXHbIX MOBPEXAEHWIA NP TpaHcnop-
TUPOBAHUN Y NOTPY304HO-PA3rPYy30UHbIX paboTax.

11.2 TloBepXHOCTU U OTAEesNKa

11.2.1 ToBepxHOCTK, NoANexallye okpacke, AO/MKHbI ObiTb 06E3XMPEHbI Y OYMLLEHbI MPOBOIOYHON LWeT-
KOW 1IN aHaI0TYHLIMM CpeAcTBaMu 418 yAaNeHNs pbiX/10i OKaIvHbI, TPA3M U APYrMX MHOPOAHbIX BELLECTB.

11.2.2 MexaHn4yeckn o6paboTaHHble MOBEPXHOCTH, KOTOpble ByAyT nogBepraTbcs aTMOCEpPHbIM BO3-
[elicTBMAM BO BPeMs TPAHCNOPTMPOBAaHNS 1 NOC/Iey0LLEero XxpaHeHusl, He06xo4UMo nojaBepratb KOHCEpPBa-
LUK C UICNONb30BaHNEM NIETKO YAA/IAEMOro aHTUKOPPO3MOHHOIO NOKPbLITUSA.

A 11.2.3 EcnuHeykasaHo UHOE, KOMI/IEKTOPbI U3 YTIEPOAUCTON CTaIN AOMKHbI NPOATH AP06GecTpyliHy0
0YUCTKY, @ 3aTEM MOKPbITbI HEOPraHMYECKNUM FPYHTOM C BbICOKUM COAEPXaHWeM LUHKa Npy TONLWUHE NNEeHKN B
cyxom Buge He MmeHee 50 mMkm (0.002*).

11.2.4 3a ucknyeHneM NOBEPXHOCTEN TPy6 Ha BCE OTKPbITbIE MOBEPXHOCTU U3 YEPHbIX METasINIoB, He
MMeloLLe ApYyroro NoKpbITUS, HE06X0AMMO Nepes OTrPy3K0oi HAHOCUTb OAUH C/I0M MOKPLITUS U3 CTAHAAPTHOro
NpPUMeHAeMOoro N3roToBuTeIemM rpyHTa.

11.3 WpeHTudukaumnsa, KOHANLMOHMPOBaHUE 1 yBeAOMIeHNEe

11.3.1 Bce getanu Ao/HKHbI ObITb MapKMpoBaHbl, MAEHTURULMPOBAaHbLI Y NPYBEAEHbI B COOTBETCTBYIO-
LLlee COCTOsHWe A1 TPaHCMOPTUPOBAHNUS.

11.3.2 lNpopaBeLl A0/MKEH M3BeLLaTh NOKynaTesis B ciyvyae, ecv TpyoHbIe Nyykn BpEMEHHO NpuKpensie-
Hbl KpamMaM My4yKoB Ha BPeMS TPaHCNOPTUPOBaHUA. TPaHCNOPTUPOBOUYHbLIE U MOHTaXHbIE 3a)XXK1MbI 1 KpENeHUs
[OJKHbI 6bITb ACHO 0603HaYeHbl HAa 060pyAOBaHMM U YepTexax cO0pkM Ha 06beKTe, YUTOObI 06ecneymBaTthb KX
CHATVE nepef caaveil Tens1006MeHHUKa B aKCnlyaTauuio.

12 [onosiHuTesnbHble TpeboBaHUA

121 O6wwue nonoxeHuns

* B paHHOM pasgene npuBefeHbl 4ONOMHUTE bHbIE TPEOOBaHMSA K MPOEKTVPOBAHMNIO, U3TOTOB/IEHNIO 1
KOHTPO/II0, KOTOPbIE cnefyeT NPUMEHSATb, C/IN OHU YKa3aHbl B TEXHUYECKMX YC0BUAX nokynatens. B npuHum-
ne. aTW AONOSIHNTE NbHbIE TPe60BaHUA cnefyeT NpUHUMaThL BO BHUMaHUe, ec/iv pacyeTHoe 136bITOYHOe faB-
nexve npesbiwaeT 14000 kMa (2000 hyHTOB Ha KBaApaTHbIV AKOM), €C/iM ToMLWMHA NAaCTUH KosekTopa
KopobyaToro TMna annapara c BO34yLWHbIM OX/aXxAeHneM npesbiwaeT 50 MM (2°) nnn ecnu annapar BbINOHSA-
€T 0TBETCTBEHHYO (PyHKLUIO.
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12.2 TpoekTuposaHune

12.2.1 [nA pacyeTHbIX N36bITOUYHbIX AaBneHuli cebile 20700 kMa (3000 doyHTOB Ha KBagpaTHbIN Atolim)
MOTYT 6bITb NPEeAI0XKEHbl KOHCTPYKLUW, anlbTepHaTVBHbIE KOIJIEKTOPY C NPo6Kamu.

n pumMmedyaHune — Pe3b6bl MOTYT pa3pylwiatbCs.

12.2.2 KOHCTpYyKUWER yrnoBbix CBAPHbIX COeANHEHUI KONIekTopa fo/mkHa 6biTb NpefycMoTpeHa BO3-
MOXHOCTb 06ecrneyeHns 4OCTOBEPHOCTU pe3y/ibTaToB KOHTPO/IA KayecTBa LBa B COOTBETCTBUM C HOPMaMu
NpoeKTNpPOBaHWS COCyA0B, paboTalolwmx nog gasneHnem. MNpogasel, AO/HKEH BKIOYATbL B CBOE NPeA/ioXeHne
yepTex, rae AeTasnbHO NokasaHa npeanaraemas KOHCTPYKLMSA CBapHbIX COeAUHEHWIA.

12.2.3 Bce Tpy6bl, KOTOPbIE HE KPENsATCSA K TPYOHOI A0CKe NPOYHLIM CBAPHBIM LUBOM, JO/KHbI 6bITb pas-
Ba/lbLlOBaHbl M 06BapeHbl A1 repMeTusaLlmu.

12.2.4 Ecnwu npu coeguHeHumn Tpy6bl ¢ TPYGHOI AOCKOI UCNONb3YHOT 3ar/ybieHHble cBapHble LBbI (B
0TBEPCTMAX AN TPY6), TO MOXET NoTpe6oBaThCA fONONHUTENbHAS TOMLWMHA TPY6HOI fockK, 4TO6bLI o6ecne-
ynBaTb LLENIOCTHOCTL pa3BasibLlOBAHHOIO COeUHEHUS.

12.2.5 CoepfvHeHns naTpyobKOB C KO/IeKTopamMmm f0/KHbI 6bITb BbINO/THEHBI LLBAMY C NOJIHBIM NpOnaas-
NeHnem.

12.3 Hepaspywaruwniit KOHTPOb

12.3.1 MMpoBOAAT yNbTPa3BYKOBOW KOHTPO/Ib NAACTMH U NOKOBOK, NPMBapUBaEMbIX K APYTUM 3/M1EMEeH-
TaMm. ecnv ux TonwmnHa npesbiwaeT 65 Mm (2 1/2).

12.3.2 TMpoBOAATyNbTPa3BYKOBOW KOHTPO/b BCEX MOKOBOK TONLMHON 601ee 100 MM (4V), 3a UCKoYeHU-
eM Kpenswmxcsa Ha 60aTax NA0CKUX KpbIWeK 1 cTaHAapTHbIX hnaHues.

12.3.3 TpoBOAAT yNbTpa3ByKOBOM KOHTPO/Ib CBAPHbIX LUBOB TO/LWMUHON 60n1ee 65 Mm (2 1/2").

12.3.4 TpoBOAAT yNbTPa3BYKOBOW KOHTPOJ/Ib BCEX CBAPHbIX LLIBOB KPenieHnsa naTpy6KoB..

12.3.5 Tlocrne npoBefeHns y/ibTPa3ByKOBOro KOHTPO/ISA NAACTUH, MOKOBOK M CBAPHLIX LLIBOB NOKyNaTesto
[oMmKeH OblTb NpeAcTaBfeH OTYET, COoAepXallnii CXxeMbl NMPOCKaHMPOBAHHbLIX MOBEPXHOCTEN, NOMyYeHHble
nokasaHus, ucnpaB/ieHHble Y4acTKu, XapakTep ucrnpasfieHHbIX AedekToB U UCNosb3oBaBLIMECS NpoLeaypbl
ucnpasnexus. JomkHa 6bITb NpefcTaBneHa cnegywoLas nHopmaums:

a) u3roToBuTe/b annapara, ero Moge b n HacTpoiika perynaTopa 3artyxaHus:

b) M3roToBMTENb NOUCKOBOI rOI0BKN, €€ MOZE/b, Pa3Mepbl, @ Takke BeLLecTBO (Hanpumep, Macno nnu
BOAA), UCMONb30BaBLLEecs AN CBA3W NnpeobpasoBaTens C KOHTPOIMPYEMbIM MaTEPUASIOM;

C) MpUMEHsBLUAACA YacToTa M Yrosl KOHTPOSA Ha NOBEPXHOCTU 3/IEMEHTA,;

d) cpepga onTuyYeckoro knnHa Ans o6cnefoBaHns IyHoM Mo yr/ioMm.

12.3.6 Bce cBapHble LWBbI KOMSIEKTOPA W LWBbLI NpUBapkn natpy6kos nognexat 100 %-my pagunorpadu-
4YeCKoMy KOHTPO/II0. Mpoxog 3aBapkn KOPHSA 1 NOCNeAHNA NPOXO0A WBa KOHTPONNPYTCA MarHUTONOPOLLKOBbLIM
UAN KanunnsapHeiM MeToAoM. [InA BCeX CBapHbIX LWBOB, KOTOPbIE He NPOBEPAIOTCA paguorpadmeil, cnegyet
3aMeHATb ee yNbTPas3BYKOBbLIM KOHTPOJIEM.

12.3.7 YnbTpa3BykOBOMY KOHTPO/IO MOANEXAT BCe UCNpaB/ieHHble CBapHble WBbl nocne Tepmoobpa-
60TKU. NPOBOAMMON NOC/Ee CBApKU.

12.3.8 Mepepg cBapkoii HEO6XOANMO NPOBECTN MArHUTOMOPOLLUKOBbIV MW KanuAASPHbIA KOHTPO/b BCEX
KPOMOK 1 OTBEPCTUIA B MS1acTMHaX, NOArOTOBEHHbIX K cBapke. O6HapyXeHHble fedeKTbl 4O/MKHbI ObITb 3a4n-
LLleHb! 0 CMNJIOWHOro MeTanna.

12.3.9 MarHuTOnopoLUKOBOMY W/ KanwuaisspHOMY KOHTPOJIIO MOA/IeXaT BCe CBapHbIe LWBbI NPUKpensie-
HVA 3M1EMEHTOB (Hanpumep, onop).

12.3.10 Heo6xoAvMO NPOBOAUTH MArHUTONOPOLLKOBBIA N KANUANAPHBIA KOHTPO/Tb BCEX MECT, OTKyAa
6b1/IM yAasnieHbl BPEMEHHbIE MPOYLLUNHbI; 3TV YHaCTKM FOTOBAT K KOHTPOSIO WANOBAHVEM.

12.3.11 Mocne rugpocTaTMyeckmx UCMbITaHWi HEOBX0AMMO NPOBOAUTL KaNUNSAPHbIA KOHTPONIb BCEX
BHELUHWX Yy epXnBaloLnX aBfeHne CBapHbIX COeMHEHWI, a TaKkKe BCeX BHYTPEHHMX LWBOB NaTpy6KoB, KOTO-
pble AOCTYMNHbI 6e3 pasbopku.

12.3.12 B konnekTopax c KOHCTpyKUuel Tuna Tpyobl c oTBeTBAeHMAMKU 100 % paguorpadun nognexar
BCE CBapHble COeANHEHNs BTY/I0K C TPY6OI 1 Tpybbl ¢ U-06pa3ubimM KoleHOM. CBapHble COeANHEHNS BTY/IKA C
KONINEeKTOPOM KOHTPOMMPYIOT C BHELLHE CTOPOHbI MarHUTOMIOPOLLKOBLIM UM KANUANSAPHBIM METOLOM.

12.3.13 HepaspylanLwuii KOHTPO/Ib N KPUTEPUUN NPUEMKMN AO/HKHBI COOTBETCTBOBATL HOPMaM /18 COCY-
[0B. paboTaloLmx noa faBneHnem.

12.4 WcnbiTauuna

12.4.1 Mocne npuBapku Tpyb K TPYGHbIM AOCKaM U nepej pa3BasibL0oBKON TPy6 NpoBOAAT 3aBOACKOE
ncnblTaHye BO34YyXOM Noj n36bIToUHbIM faBneHnem 170 kMa (25 pyHTOB Ha KBapaTHbIN gtoiim). CoeguHeHUst
TPY6 C TPYOHBLIMU OCKAMW NPOBEPSIOT HA YTEUKY Mbl/IbHbIM PACTBOPOM.

12.4.2 Mocne okoHYaTENBLHOIO UCMbITAHUA faBIEHNEM COeANHEHNS NMPOBOK N BCe COeMHEHUS C Npo-
Knagkamu UCMbITbIBAKOT BO3AYXOM NOf n36bITOYHbIM AaBneHneM 170 kMa (25 oyHTOB Ha kBaApaTHbI A10iM);
[ANa 06HapPYXeHWs yTeuyek HAHOCAT Mbl/IbHbIA PACTBOP UM NOMHOCTLIO NOTPYXaKT y3en B 6ak ¢ BOLON.
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MpunoxeHune A
(pekomeHayemoe)

PekomeHayemble npakTnyeckme MeTofbl

A.l1 Tpy6bl nopebpeHue
A.1.1 MakcumanbHas pacyeTHas pabouas TemnepaTypa Ana pasnMyHbiX TUNOB KpenaeHns pe6ep AoXHa CooTBe-
TCTBOBATb 3HAYEHUSAM.NpUBEAEHHbIM B Tabnnye A.1.

Ta6nuya Al — MakcumanbHas pacyeTHas paboyasa TemnepaTypa fN1A pasnWyHbiX TUNOB KpenneHns pebep

MakcumanbHasi pacieTHasi paboyasi Temnepary-
Twn kpennexwuns pedep

pa. *C (*FJ
MexaHuyeckun 3arny6neHHole pebpa 400 (750)
CTtanbHble pebpa, OU4MHKOBaHHbIE TOPAYNUM CNOCOOOM 360 (680)
JKCTpyAnpoBaHHble pebpa (antoMuHueBble pe6pa) 300 (570)
Pe6pa c nankamu (L-o6pa3Hble c 04HON Nankoit) 1 NnepekpbiBato W u- 130 (270)
ecst nankn (L-obpasHble ¢ AByMSA nankamu)
HakaTtaHHoe/aniomnHueBoe pe6po, L-o6pasHoe c 0gHOI unn gBymsa 200 (390)
nankamu)
Pe6pa, NnpuBapeHHble METOL0M Na3ePHOI CBapKK > 400 (750)
(MakcMMyM fonxeH 6bITb cornacoBaH ¢
nokynarenem)
NMpumeyaHune — ECnn He ykaszaHO WHOE, yKa3aHHble Npejesbl AaHbl 415 OCHOBHOW Tpy6bl U3 yrnepoancroit

CTann u anlMUHNEBbIX pebep; 4NS APYTUX MAaTepuasnoB OCHOBHOW Tpy6bl n/unn peGep MOryT 6biTb Apyrue npepensl
Temnepartyp.

A.1.2 3y6yaTble, CEKLLMOHMPOBAHHbIE M peleTyaTbie pebpa, a Takke pe6pa c pacnopHbIMU A3blYKAMU UMEIOT YyThb
601€e BbICOKUI KO PULMEHT TENNOOTAAUN HA BO3YLWHONW cTOpoHe. OHAKO X HEA0CTATOK B TOM. YTO OHM 60NbLIEe NOA-
BEPXEHbl 3arpsA3HeHNI0 Ha BO3YLWHON CTOPOHE N X TPYAHEe ounliaTb U3-3a OCTPLIX KpaeB Ha MecTax na3os B MeTanne,
no3TOMy UX NPUMEHEHNE CNeAyeT paccMaTpuBaTh TONbLKO ANA CyYaeB, IAe 0XNAaeTCAa HU3KNI YPOBEHb 3arpsA3HeHUs.

A 1.3 Onopsbl Tpy6 cnefgyeTt NnpoekTUpoBaTh Tak. YTO6Gbl MexaHW4Yeckne Harpyskm NepeHoCUINCb Ha OCHOBHYIO
Tpyoy.

A.1.4 3nnuntuueckne TpyGbI

MuHMManbHasa ToNWMHA CTEHKM Y 3NIUNTUYECKUX TPY6 AOKHA COOTBETCTBOBATL yKkasaHHol B 7.1.11.3.

MUHUManbHble pasMepbl NCNOMb3YEMOR INANNTUYECKOR TPYBbl JOMKHbI GbITb CEAYIOWNMU: KOPOTKAA 0Cb 14 MM
(9/16"). gnnHHaa ocb 36 mm (17/167).

MakcumasnbHbie oNyCTUMbIe TemMnepaTypbl 414 TUNOB KpenneHns pe6ep A0/KHbI cooTBeTCTBOBaTb A.1.1.

A.2 BeHTUNATOPbLI U NPUBOLbI

Ana ynpaBneHnsa TEXHONOTNYECKNM NPOLLEeCCOM J0NyCcKaeTCA UCNO0Nb30BaTh BEHTUNATOPLI C perynmpyemoii ckopoc-
Tblo (perynmpoBaHuemM 4acToTbl BpauweHns. PUB) nc asTomaTuyeckum perynuposanvem yrna (APY).

EcCnn cyu,ecTByOT XECTKME OrpaHNYeHNsA N0 YPOBHIO WIyMa BHOYHOE BPEeMS 1 eC/IM pacxof Bo3jyxa B HOYHOE Bpems
MOXHO cokpaw,aTb 6narogapa 6onee H13Koih TemnepaType nocTynatu,ero Bo3gyxa, To cnegyeT UCNONb30BATb BEHTUNA-
TOPbI C perympyemoii CKopocTbio.

A.3 MocTukn n nnowagkun

Hactun gns o6cnyxmeaHuns noj BXoAamun BEHTUNATOPOB C/ieAyeT fJenaTb U3 pelweTkn, 4yTobbl cokpalwatb nepenag
[aBNeHNs Ha BO3JYLWHON cCTOpoHe. EcAn ncnonb3yoT CNNOWHOW HACTUA, cnefyeT yuntolBaTb 3 hekT nepenaga gasne-
HWS Ha BO3JYLWHON CTOpOoHe. YTo6bl CBOANTL 3TOT 3h h KT K MUHUMYMY, MOXET NoTpe60oBaThCA yBeMUNBaTh paccTosHne
OT HacTuna ANsA 06CnyxXnBaHua [0 BXxoaa BeHTUNATOpa.

A.4 BbIGOp TMNa KONNekTopa

Tunbl KONNeKTopa cneayeT Bbl6UpaTh B COOTBETCTBUM C Tabnuuein A.2.
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Tab6bnunuya A.2 — Bbibop konnekropa

PacyeTHoe gasneHune (M36bIT ), KMa (dyH-
Tun mn nekTopa o -
TOB Ha KBafpaTHbIi Atoiim)

Konnektopbl ¢ npo6kamMy UAn KONNeKTOpPbl CO CbEMHbIMU KpbllLKaMmn < 3000 (435)

KonnekTopbl ¢ npo6kamun i 3000 (435)

Ecnu notokn paboumx cpep MMeKT COMPOTUBEHUE MPU HAKONMEHHbIX OTNOXEeHUAX 6onbwe 0.00034 mM2-K/BT
(0.00193 *F -4/6puT.TENN.€4.) UNN E€CNIN OXWAAETCH, YTO CMION OTNIOXKEHUH Henb3a ByaeT yaanaTb XMMUYECKUMU Cpe-
AcCTBaMU. TO TPY6HbBIN NYyYOK AO/KEH 6bITb AOCTYNEH AN MEXAHNYECKOW OUNCTKM.

B Tennoo6mMeHHUKax, UMeKLW X KOHAEHCUPYIOLWY0 YHKLWIO, NPOXOAbl AN KOHAEHCUPOBAHHON dhasbl [OSIKHbI
npocTupaTbCsa Ha BCIO AIMHY TPYBGHOro nyyka. B cnyyae nonHON KOHAEHCaLUM pa3mMep BbIXOAHbIX NaTPy6KOB [0/1KEH BbITh
Takum, 4TO6bI HE MOTNO I'IpOVI3OI7ITI/I 3aTonJieHNsa HWXHUX pagos pr6.

A.5 PacuyeTHas TemnepaTtypa Bo3ayxa

Mpu onpefeneHun pacyeTHOR TemnepaTypbl BO3AyxXa AN HEOTBETCTBEHHbIX NPOLLECCOB MOXHO 6paTb 60/1€ee BbiCO-
Kyl n3cnegyrouwmnx remnepartyp:

- camasi Bbicokas TemnepaTypa Bo3ayxa, koTopas gepxuTcsa B TeyeHune 400 4 Brog;

- camas BblCOKasi Temnepartypa Bo3ayxa, kotopas aepxutcs B TedeHue 40 4B rog. muHyc 4 °C(7 °F).

[Na OTBETCTBEHHbLIX NPOLLECCOB pacyeTHO TemnepaTypoii Bo3jyxa A0/XHa 6bITb camas BbiCOkas TemnepaTypa
BO3/yXa, KoTopas fepxXxutcsa B TeyeHune 40 4 B rof.

[Na onTUManbHOTO NPOEKTUPOBAHMNA JOMKHbI GbiTh ONpeAeneHbl caeayllme TemnepaTypbl C y4eToM HecTaHaap-
THbIX YCNOBMWIA TEXHONOTMYECKOTo npouecca, ykasaHHbix B 7.1.6.1.1:

- MUHUManbHas pacyeTHas TemnepaTypa meTtanna.

- pacuyeTHas TemnepaTtypa meTanna;

- MUHUManbHas oKpyxalluaa TemnepaTypa;

- pacueTHas okpyxatwlias Temnepartypa;

Temnepatypa Ana Bblbopa pebep.

A.6 Cma3ka NnoAWNNHNKOB

Ans o6ecneyeHns NpaBUIbHOK cMa3kn HEO6X04MMO yCTaHaBNMBaTL Pa3rpy30yHoe yCTPoiicTBO, KOTOpPOe N03BONA-
eT HOBOli CMa3Ke BbITECHSATb MakCUMasibHOE KOJIMYecTBO CTapOVI CMa3km n aBTomMaTudecku Bbl6paCbIBaTb BCE U3NMULWIKN
Hapyxy.

A.7 Mpoknaakn 4N KONNEKTOPOB C KOZINAKOM UMW KPblLIKOM

Tunbl Npoknajfok npueBeAeHbl B Tabnuue A.3. aTpebyemas oTaenka KOHTaKTHO MOBEPXHOCTN NpoKNagku npuseje-
Ha B Tabnuue A.4.

Mpoknajku He JO/XHbI cofepxaTb acbecTa.

Ycnosua akcnayatauum npuBoAasaT B Tabnuue A.5. a npoknafkv cneayet Bbi6upath no tabnuue A.6.

Ta6nuya A.3 — Tunbl Nnpoknagok
Pasmepbl a MmunaumeTpax (groiimax)

MuHumansHas
Onucaxve
Lumpuma TONWMHA

1 ByTagneHakpunoHUTPUNAbHbIA Macno- N KNCNOTOCTOWKUIA Kayuyk C 9.5 (3/8) 2 (5/64)
HanosIHeHMeM apaMuiHbIM BO/TOKHOM

2 TlpeccoBaHHbIi Macno- U KNCNOTOCTOWKWIA NUCTOBOI cocTas 9.5 (3/8) 1.6 (1/16)

3 Tnockne Npoknafkn ¢ MeTaninyeckoin 06/1ML0BKON U3 MATKOTO Xe- 12.5(1/2) 3.2 (1/8)
nesa. c 3anofiHeHuem

4 Tlnockne nNpoknajku ¢ MeTannyeckoil 0611L0BKO N3 HEpXaBeto- 12.5(1/2) 3.2 (1/8)
uieit ctanu, c 3anosiIHeHUeMm

5 ApmupoBaHHble meTannom cnou toponnacta (MTPI) 9.5 (3/8) 1.6 (1/16)

6 ApMUpPOBaHHbLI MeTannoM NOpUCTbIN rpaduT 9.5 (3/8) 1.6 (1/16)

7 Mpoknafku ¢ 6opo3gkamu, ¢ rpatuToOBLIMU CAOAMMN 12 (1/2) 6(1/4)
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Ta6nuuye A.4— OTaenka KOHTAKTHOW NOBEPXHOCTW MPOKIaj0K

Tun npoknagku BenununHa Muw (MuKpogtoiimbl)
1.2.5.6.7 3.2—6.3 (125—250)
3.4 0.8— 1.6 (32—64)

Tab6nunua A.5— Ycnosus akcnayataumu
Tun ycnosuii akcnayarauum Onucaxune

1 Hekoppoaupyowas nnu cnabokoppogupytowas cpega

I MoTokn yrnesofopofoB, cogepxalune CoefUHeHNA cepbl U HaTEeHOBbIE KMCNOTbI C
KMCNOTHBIM 4Yucnom, npesbiwawwmum 300 mr/kr KOH (maccosasa gona KOH 300 *10-®).
MakcumanbHble paboune Temnepatypbl cBbiwe 230 ‘C (446 X)

11 MoTokn yrneBofopofoOB, cogepxalue coeanHeHnsa cepbl U HaTEHOBbIE KUCNOTbI C

KUCNOTHLIM Yncnom, He npesbiwatowmm 300 mr/kr KOH (maccosas fons KOH 300 «10'®).
MakcumanbHble paboyne TemnepaTypbl cBbiwe 330 X (626 X)

v YrneBogopo/bl, cojepxaliue Bogopos,
\% Hekoppoaupylowas oxnaxaatowas soga Temnepatypoit Huxe 50 X (122 X)
Vi Cna6okoppoaupylolas oxnaxgatwuas soga Temnepatypoit Huxe 50 X (122 X))
Vil Koppoaupytowas oxnaxgatmuwasa soga Temnepatypoi Huxke 50 X (122 X))
VIl YacTble U3MeHeHUA Temnepartypbl 1 faBneHna (Hanpumep, ropsyas nNpombiBKa, yaane-

Hue napaduHa, oxaaxAeHne) nyacTtas ouncTka (1. e. 6onee AByx pas B roj Npu BCEX YC/0-
Busx ¢ 10 VII).

Tab6bnuya A.6 — Bbibop npoknagok

PacueTHoe aaBneHue (13-

Twvn ycnoBuii akc- PacquHa; Te)v:lnepaTypa. 6b1T). *Aa (hyHTOB Ha PekomeHayeMmblii TN Npo AnbTepHaTUBHBbIA TN
nayaraumm (X) NaApaTHbIi Alolim) Knagku npoKnagku
—200—0 (—300—32) 3000 (435) B 4
0—150 (32— 300) 2000 (290) 1 2.5.6
0—240 (32—460) 3000(435) 6 3
240—450 (460—840) 3000(435) 6 3
" 0—150(32—300) 2000 (290) 1 2.5.6
0—240 (32—460) 3000 (435) B 3
240—450 (460—840) 3000 (435) B 4
in 330—450 (630—840) 3000 (435) e
v 0—450 (32—840) 3000 (435) B
V. VL VIl 0— 50 (32— 120) 1 2.5.6
TonwwuHa 3,2 Mm
(1/81
VI 0—450 (32— 840) 6000 (870) 4

A.8 BbiGop BcackiBalWweli MAn HarHeTaTeNbHOW TATK

CnepyeT ncnonb3oBaTb HarHeTaTeslbHble BEHTUASATOPbI; UCKIOYEHUE COCTABASAIT caeAylolne cutyauum, Koraa
cnefyeT paccMOTpeTb BOMPOC O MPUMEHEHUN BCACbIBAKOLNX BEHTU/IATOPOB;

a) ecnn BaXHO perynnpoBaHue TemnepaTypbl U BHe3anHo BbiNasWnil AoxAb (T. . U36bITOYHOE OXNaxAeHne)
MOXET Bbl3blBaTb HapyLWeHNs B paboTe;

b) ANS MUHUMMW3ALUN PUCKa PELMPKYNALUN TOPAYEro BO3yxa, 0CO6eHHO B 601bWUX YCTAHOBKaX W B CUTYyaLUAX,
rae TpebyeTcs NpubAMXKeHe TemnepaTypbl Ha BbIXOAE Npouecca kTemnepatype BXOAHOTo BO3AyXa.

C) Hannowapjkax, rae cylecTBeHHyto npo6nemy coctaBnsieT 3arpsisHeHne BO3/YLIHOW CTOPOHbI, BCAeACTBME Yero
NPUXOAUTCA NPOMbIBATb TPYGHbIE NYYKY;

O) ANA ynyylleHns TeNn0BbIX XapakTepucTuk B ciyyae oTkasa BeHTUNATopa (BcneAcTene apdekTa BbITAXHON Tpy-
6bl);

e) B YC/IOBUSX XapKoro knumata, korpa Bo3jyxopacnpejenntenbHan kamepa akpaHupyeT TpyGHbIA nyyok oT
cosHua.
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Mpunoxenne B
(pekomeHagyemoe)

KOHTpO}'IbeIVI NNCT, TNCTbl TEXHNYECKNX XapakTepucTuk n SﬂeKTDOHHbIVI obmeH AaHHbIMU

B.1 CopepxaHue nucnonb3osaHune

B KOHTPO/IBHOM /INCTE W INCTaX TEXHUYECKNX XapaKTepUCTUK NPUN0XEHUSA NpuBeAEeHbl faHHble, He06XoAUMble ANS
ONnMUCaHUst UNPOEKTUPOBAHUATENNOOGMEHHNKOBCBO3AYLWHbIMOXNAXAeHNeMANApa6oTblaHeP TAHOWNPOMbIWNEHHOCTH
M NPOMbILW/TEHHOCTV NMPUPOAHOTO rasa.

KOHTPO/bHBIA NNCT NCNONBL3YIOT AN1A TOTO, YTOGbI yKa3biBaTb B HEM KOHKpeTHble Tpe6oBaHMsA NokynaTens aoTHoWe-
HWUW MYHKTOB M NOANYHKTOB HACTOALLEr0 CTaHAapTa, KOTOpble 0TMeUYeHbl Mapkepamu ().

OTBETCTBEHHOCTb 3a 3ano/IHEHME KOHTPO/IbHOTO /INCTa NIeXNT Ha nokynaTtene. OTBETCTBEHHOCTb 3a 3aMnoJiHeHne
NINCTOB TEXHUYECKNX XapaKTepUCTUK HeCyT COBMEeCTHO nokynaTtesb v npogasel,. MpojaBel, oTBeyaeT 3a JaHHble O TEXHO-
Nlornyeckom npouecce B 3TUX NUCTaX.

CBoiicTBa cpe/ yKka3blBaloTCA NCXOAA U3 NOSIHOTO cocTaBa kax Ao us pas (soga. nap. Bo3fyx, BOAOPOA UK APYTOi
NOCTOAHHO NPUCYTCTBYIOLW M ras), eC/iv 3TU KOMMOHEHTbI SIBASIOTCA YacTAMU FOMOreHHO asbl. Ecnu xngkoctb cogep-
XWUT HecMelnBatwmecs gasbl, TO HEO6XOAMMO OTAE/IbHO U NOJTHOCTbI0 yKasbiBaTb CBONCTBA XWUAKOCTU AN KaxXAoi
thasbl. ECnu B xapakTepnucTuke CBOWCTB HE yKa3aHbl BbllEYNOMSAHYTble 3/IEMEHTbI, XOTSI OHU NPUCYTCTBYIOT, TO HEO6XOAN-
MO yKasaTb WX KOHLEHTpaLNn B TEXHOIOTMYECKOM NOTOKe.

Mokynatenb MOXeT NPeACTaBUTb KOHTPO/IbHbIW TIMCT U INCTbI TEXHUYECKNX XapakTepucTuK npoasLy B MHOW top-
Me. HEeXenun ykasaHHas B 3TOM NMPUIOXKEHNN.

Mocne N3roToBNEHNSA TENNOO6GMEHHNKa NPOAABEL, 3aN0OHAET IMCTbl TEXHUYECKUX XapaKTepPUCTUK, TOUHO ONUChIBA-
10U MX N3TOTOBIEHHOE 060pyAOBaHNe.

BnyHkTe B.2 npefcTtaBfieHa n onucaHa cneyndukaLma ctaHgapTu3MpoBaHHoro daiina Ana 3NeKTpoHHOro o6MeHa
fAaHHbIMN.

39



FOCT P NCO 13706—2006

Pa6oTta Ne M3penve N9
KOHTPO/IbHbLIN nucTt Ctp. 1 wu3 2 CocTtaBun
ANMNAPATA C Hata N3meHeHne
BO3AYWHbBIM OXNAXAEHUEM Mpepnoxexnne Ne KoHTpakT Ne
3anpoc Ne 3aka3 Ne
—_—
—=
4.1 CBOJ HOPM W NpPaBuUN NPOEKTUPOBAHNSA COCYA0B, paboTarLmnx
noj faBneHnem
4.4 MpuMeHAeMble MeCTHbIE HOPMAaTUBHbIE [JOKYMEHTbI
5.8 TpebyeTca N1 NUCTOK LWYMOBbIX XapakTepucTuk ? Aa Het
5.9 TpebylTCA NN KpUBble PaboyMx XapakTepucTUK BEHTUNATO-  [la Het
pa ?
6.1.1 Kakune foKyMeHTbl Heo6Xx0AMMO NpeacTaBuTh ?
Kakvne JOKyMEHTbl noj/siexart yTBepX/eHN0 CO CTOPOHbI MOKY-
nartens ?
6.1.3 HyXHO nu npeacTaBnATb pacyeTbl Ha yTBepxaeHue ? Oa Hert
6.1.4 HyXHO N1 npefCcTaBnAaTh JaHHbIe O CBapKe Ha yTBepxjeHune ? [a Hert
6.1.5 Tpebylowascsa AgononHUTeNbHas TexHU4Yeckasa nHpopmaums
6.2.2 MpoToKONbl N 3aNnCK, KOTOPbIE [O/KHbI 6bITh NPpeAcTaBEHbl,
M AOMKHBI /I OHN GbITb 8 31EKTPOHHOI hopme
7.1.1.11 Tpebylouwmeca meToAbl NpUcnoco6rieHnsa K akcnayatauunm B
3UMHUIA nepuog
7.1.1.12 Temnepartypa, fAaB/ieHMe WU YC/OBUA 3KCnayaTauuy BHYTPEH-
Heli cucTembl BbiMycka napa
7.1.3.1 MakcumanbHaa pacyeTHas Temnepartypa
MuHnmManbHas pacyeTHasa Temneparypa
MuHnManbHas pacyeTHas TemnepaTtypa meTanna
7.1.3.2 MakcumanbHaa pa6oyas Temnepatypa Ans BbiGopa opeb6pe-
HUA
7.14.1 PacuyeTHoe gaBnieHne Tpy6HOro nyuyka:
7.16.1.1 TpebyeTcs nn aHanu3 anbTepHATUBHbLIX pabounx ycrnosuii npu  fa Het
NPOEeKTUPOBAHWUN KONEKTOPOB ?
7.1.6.2.3 Tun 60N1TOBOTO KPENIeHUsA KPblLKN CkBO3Hble 60n- Pe3b60oBble
Thl WAVNBKK
7.1.9.7 MA0CKOCTb TEXHONOrNYECKUX (PNaHLEeB, €C/IN OHU HE TOPU3OH-
TanbHbl
7.1.9.8 (d) LlonyckaeTca NUTON Unn c60pPHbI NepexoaHnK? Oa Het
7.1.9.16 Pa3mep, TMN U MeCTOHaxoXAeHne WwTyuepa AN XUMUYECKOU
04NCTKN
7.1.11.2 MakcumansHasa gnvHa Tpy6
7.1.11.13 MOXHO 1M MCNONbL30BaThb ANIUNTUYECKNE TPYObI fNa Het
7211 Ocob6ble hakTopbl OKpyxalleil cpefbl, yunTbiBaeMble npu
NPOEKTUPOBaHUN BO3AYLWHOW| CTOPOHbI
7.2.2.1 PacnonoxeHne BeIMYNH YPOBHA LWIyMa
7.2.3.1 [lonycTumo N ncnonb3osaHme 04HOI0 BEHTUAATOPA ANA Kax- [a Het

f[oii cekuun ?
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Pa6oTa Ne
KOHTPO/IbHbIV nucT Ctp. 2 u3 2
AMMAPATA C fata
BO3AYWHbBIM OXNAXAEHWNEM Mpepnoxexnne N?
3anpoc Ne
Homep
nyHKTa
7.2.35S [lonycTuma /v CKOPOCTb KOHL,0B /10NaToK BEHTUNATOpaA OT 60
ao 80 m/c?
[lonycTumas cKopocTb
7.2.3.11(c) Kakne-nn6o cneyunanbHble npefesbHble OrpaHuynTenun wara
nonartok
7.27.1.1 Tvn NpUBOAHOI CUCTEMBI
MocTaBLWunk NnpnBoAHOro o60pyaoBaHus
7.2.7.21 KOHCTpYKUUS anekTpoaBuratens; nutaHue v knaccudukaymna
7.211 TpebytoTca Nn akpaHbl?
Twn
7.3.1.1 KOHCTPYKUMOHHbIE HOPMbI U NpaBuna
7.3.2.2 TpebyeTcsa Nu 3aBoACKOe UCMbITaHWE Ha BUGpayu?
7.33.1 CTeneHb N Macca NPOTUBONOXAPHOW 3awWunThbl
7.3.3.10 CHeroBas Harpyska
7.3.3.11 TOYHBIV TUN. pacnonoXeHue, 3HAYEHNE W HanNpaBleHUe ApY-
rMX NPOEKTHbIX Harpy3ok
7.3.45 Tpe6oBaHus kK Nneperopojkam B BO3fyxopacnpefenntenbHoi
Kamepe fNA cucTeMm c peuupkynsauueit
7.35.1 KonunuyecTBo n MecTta pacnosioXeHusa naowagok ana gocryna K
KONNEKTOpY, COeUHUTENbHLIX MOCTUKOB U NeCTHUL,
7.35.8 CyuwecTByoT N1 ocobble Tpe6oBaHNWA NO 3awWuTe nepcoHana
OT BbICOKMX TeMnepaTyp BbIXOAHOro Bo3ayxa? Ecnu fa. ykasaTb
9.3.1.2 TpebytloTcs Nn cneynanbHble JONYCKU N8 TECHOW nocagku?
9.4.4 HyXHa nn cneunanbHas oTAaenka NS KOHTaKTHbIX NOBEPXHOC-
Teli npoknagok?
Ecnun pa.ykasatb
10.1.1 YpoBeHb KOHTPO/ISA nokynatenem
10.3.6 TpebyoTca Nn cneynanbHble UCAbITAHUA?
Moapo6GHbie cBeageHus
10.4 TpebyoTca N 3aBOACKNE 06KATOUYHbIE UCNBITAHUA?
Moapo6Hbie cBeageHun
11.1.4 YcTaHOoBKa Ha canasku, ynakoska B ALWMWKA, KTeTu, 3awmTa nnm
KOHCepBaLuus AN OTrPy3Ku
12.1 [lononHutensHble Tpeb6oBaHna U3 pasfgena 12. kotopble npu-

MEeHSATCA
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N3penne Ne
Coctasun
3meHeHne
KoHTpakT Ns
3aka3 Ne

[a

Mokynartens

[a

fa

Mpopasel,
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JINCT TEXHUYECKNX Pa6oTa bb M3penvie Ne
XAPAKTEPUCTUK AMMAPATA C1p. 1ns2 Cocrasun
C BO34YWHbIM OXNAXAEHNEM fata . ismeHeHne
EAVNHWLBI BETMYUH MO CUCTEME CK Mpepnoxenve H» KoHTpakT H»
3anpoc Ne 3aka3 Ne
W3rotosutens Tennota o6meHa. KBT
Mogenb N» OpebGpeHHas Tpyba — noaepxkocTblMagenve. mr
3akasuuk Fnagkas Tpy6a, M2
MecTo ycTaHOBKM CpepgHuii nepenag Temnepatyp, add, *C
PyHKLMA VIHTeHCUBHOCTL Tennonepeaayn — opebpeHHas.
Tun «arw  BcacbiBawowwas HarHeTartefbHas Br/mr K
Pasmep cekumn (wmpuHa K KonuyecTBo cekuuu/vsgenwi, Inagkas Tpy6a. 81/mMr K
avameTp), M Yucraa. Bt/m* K
Hopmbl NPOEKTUPOBaHUA COCyAO0B, KOHCTPYKLMOHHbIE HOPMbI U Npasuna
pa60Tarou.|,|/1x noa AassnieHnem
KneiMo HOpM Ha TpyGHOM nyuyke na HeT BocnnameHsiowascs cpega na Het
Kneiimo HOpM Ha HarpesaTe/ibHOM 3MeeBu- Aa ue, CmepTenbHO onacHas ITokcnmyHasn cpepa Aa HeT
Ke
HaumeHoBaHue cpepbl Bxop Bbixop
O6uwee nocTynneHune cpeasbl, Kr/c Temnepatypa.'C
Touka pocbixauyana kuneuus. 'C / O6wnit pacxops (kuak./napa). kric A
Touka 3acTbiBaHus. "C Bopa/Boaskoii nap. Kr/c _ /
Touka 3amep3saHus, 'C Nekonpgencnpyesbible. KT/c Y A
CkpblTas TennoTa. KAx/K MonekynspHblit Bec wapa/mckong.) I !
fNasneHune Ha Bxoge. kMa (n36.). kMa (a6c.) MnotHocTb (XuAak./napa). kr/m5 Y S
Mepenaa AaBneHua (gonycTumblit/pacyeTm.). YpenbHaa TennoemkocTb (xuak./napa). kOx/kr K I 1
kMa / TennonpoBOAHOCTb (KUAK /napa). BT/m <K I
CkopocTb (gonyctumas/pacyeTHas). m/c / Bs3kocTb (kuak./napa), MMNa c Y S

OTnoxeHue 3arpA3HeHnii BHyTpu, m' HOBT

Pa6oune xapakTepucTuku. BosaylwHas ctopoHa

TemnepaTypa BO3fyxa Ha Bxoae CKOpOCTb Ha NOBEPXHOCTU, M/C
(pacueTHas, cyxoii TepmomeTp). ‘C MuHVMMasbHasA pacueTHas okpyxaroLlas
Pacxop Bosgyxa/usgenue (kr/c) (mjlc) Temneparypa. *C

MaccoBas ckopocTb (cBo60AHas paboyas BblcoTa Ha/, ypoBHEM MOpS, M
nnowagp), kric M2 Cratuueckoe aaBneHue. kMa

Temnepatypa Bo3gyxa Ha Bbixoge. "C
Pacxop Boagyxa/BeHTUNsiTOp, mVe

lMpoekTupoBaHne, matepuasbl U N3roToB/IEHNE

PacueTHoe gasneHue, kMa (M36bIT.) HarpeBaTenbHblii 3MeeBUK
VcnbiTaTensHoe gasnexune. kMa (M36bIT.) Konuuectso Tpy6 HapyxHblii guameTp, MM
PacueTHas Temnepartypa. "C Matepuan Tpy6
MuHuMManbHas pacyeTHas TemnepaTypa Mme- MaTtepwan 1 Tin ogo6peHns
Tanna. 'C

Tpy6HbI Ny4ok TonwwuHa, Mm
Pasmep (W x f1). n Hopwmbl Ana cocyfoB NoA faBneHnem
Konnuectso/cekuus Konunuecteo psgos Tpyo Kneitmo Oa Het
IMyuKkn napannensHo MocnegosaTensHo Harpesatoujas cpeaa Pacxog, krfc
MoHTax YpooeHb Crennax [pyroe Temneparypa (Bxoa/Bbixoa). ' C /
KOHCTPYKLMMN 3emMm ans Tpy6 [JasneHne Ha Bxoge. kMa (M36bIT.)
Banku Tpy6HOro ctennaxa
(paccTosiHme Mexay LeHTpamu) Meoenas faBneHus 1aonycTuMbli/oacyeTHbIn>. KMa /
JleCcTHULbI, MOCTVKW, NIOLWALKN Aa Het

PacueTHas Temnepatypa. C/pacueTHoe faBneHue.

TMoAroTOBKA NOBEPXHOCTI KOHCTPYKLMIATIOKPLITUE KMa (136bIT.) /
MoaroToBka NOBEPXHOCTU KOMIEKTOPa/NOKPbLITUE CXO0/3HOIA,'BBIXOAHOM NATPYGOK, HOMUHANBHLIA fuameTp_ [/

Kanoan Konnekrtop

Tun

Martepuan Marepuan
YnpasneHue geiicTBrem: ABTOMaTUyeckoe PyyHoo MpUNYCK Ha KOPPO3WIO, MM
Twun geicTeuns. MpoTtusBononoxHoe MapannensHoe KosnndyecTso xo408”

YkaszaTtb KONn4yectso Tpy6 Kaxoro xoAa, ecaiv OHO HeOAMHaKOBO.
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XAPAKTEPUCTUK AMMAPATA Crp.
C BO34YLWHbIM OXNAXAEHVNEM Hara

EANHNLBI BENWYKH MO CUCTEME CU

3anpoc N»

Konnektop(npogonxexune)

YKNOH, wmi'm

Matepuan npo6ok

MaTepuan npoknasok

MaTtpy6ok N) Pa3smep, Ho- HomwuHanbHas
MUKanbubIn npov3BoauTe b-
avnameTtp HOCTb. TWN pasbe-

mMa
BxopHoi
BbIxogHoM

BEHTUNALMOHHBIN

CT1ok

PasnnuHble coenHeHns Tl Pl
Xnmunyeckas ouncTka

MWH. TONWNHA CTEHKW, MM

Tpy6a
Martepuan
HapyxXHblii

anameTp, MM

MwuHMManbHaa TonwmHa
CTEHKU, MM

Mpepnoxenne >
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W3penve f*
2u32
M3meHeHve
KoHTpakT Ne
3aka3 Ne
Konunyectso'ny4ok AnvHa, m
LWar. mm
Pacnonoxenve
OpebpeHune
Tun
Martepwuan
TonuwmHa npokara, Mm
TemnepaTypa A1s Bbibopa. "C
HapyXHblil gnameTp, MM Konnuectoo/m

TexHuyeckne TpeboBaHUA 3aKasuvka

MexaHuueckoe 060pyaoBaHme

BeHTunatop
M3rotoButens, Moaesb
Konunyectso/cexkumsa CKopoCTb, 06,'MUH
[vnameTtp, Mm Kon-Bo nonatok
Yron
Perynuposka PyyHas AsTOoMaTnueckas
Martepuan nonartku MaTtepwuan BTyIKu

NpY MUHUMAJTBHO OKpYXaloLLeit
Temneparype

KBn'aeHTunsarop.npmn
pacueTHoI TemnepaType

Makc, gonyctumas/pacyeTHas CKOpoCTb
KOHLa nonarku, m/c /

Mpusop,
Tun

M3roToButens, Moaenb

KonuuectaO|'cekuys MolHocTb npuBoga. kBT

CKOpOCTb, 06 H SkcnnyaTauyoHHBbIi

OpraHbl ynpaosieHns BO3AYLIHOW CTOPOHbI

Peuupkynaumsa sosgyxa Hert BHyTpeHHsAs BHelwHsAs
Hap CTtopoHa Topey,

PerynupoBska BbIXOAHOI TemnepaTypbl TEXHO/IOTMYECKOI cpeabl
(MakcumanbHoe oxnaxgeHue). ¢/ - 'C /

[eiicTBre nocne oTkasa curHana ynpasneHus
Lar BeHTUNATOpPa MUHUManbHbLI  MakcumanbHblii  BnokmpoBka

KoathhnumeHT
Koxyx
BonbT da3 Iy
YpoBeHb Lyma BEHTUAATOpa (A0NYCTUMbIN/P3CUCTUbIN).
ABA. Ha paccTosHve, M 1

MoHmkalowan nepegada

Tun
W3rotosutens, Mmoaesnb
Konwnyec Bor'cekums
KennyataymoHHbIi MepepatouHoe
KO3th(PULMEHT OTHOLLUEHNEe
Onopa. KoHcTpyKumsa Crolika
Bbik/toueHune npu Ja Het
BMGpauun
Koxyx
XKanto3su: Bxog Bbixog O6Bog
Mo3nunoHupytowee ycT-80  Ja Het

[laBneHne curHanbHOro Bo3sayxa, kMa (136.)
or o
or no

Xantosu: OTKPbITBI 3aKpbiThl Brokipoeka [aBreHve nuratollero Bosayxa. kMa (M3oeit )
Mopaava BO3ayxa Ha UCMOIN MEXaHN3M
BeHTunaTop: Het Mo3nuyuoHnpytoulee  Pene cTopmoxe- MakcumaneHoe MuHuman.Hoe
o MakcumarnbsHoe MuHumansHoe
YCTPOIACTBO Mrem
OTrpyska
Mnowaap yyacTka (LWMprHa manameTp), m Bcero

Macca nyuka, Kt
Cekumsa

Maccarpysa, a
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JINCT TEXHUYECKNX Pa6oTtam» M3penve Ne
XAPAKTEPUCTUK AMNMAPATA Crp. 1uns 2 Cocrasun
C BO34YLWHbLIM OXNTAXAEHVEM fata V3meHeHve
EAVHWLBI BENTMYNH MO CUCTEME. MpepnoxexHnem» KoHTpakT M»
MPVHATOW B CLIA 3anpoc NB n 3aka3 Ne

W3roToButesnb
Mogenb Ns
3akasuuk

MecTo ycTaHoBKM
DyHKUMA

Tun TArK

BcacbiBatowasn HarHeTtartenbHasn

Pa3mep cekuuu
(wvpuHa mguameTp), yThI

KonunuecTBo cekuuii/
n3genuii

Tennota o6meHa BpuT.Tenn.egyy
Opeb6pcHHan Tpy6a — noBepxHoCTb/u3genve. yTt2

Fnapkas Tpyba, dyT2

CpepfHuii nepenag Temnepatyp, ogd. *F
MNHTEeHCUBHOCTb Tennonepeaayn —
opebpcHHas. BTE/(4 cyT2'F)

Fnapkas Tpy6a. BTE/(4 dyT2 'F)

Yuctas. BTE/(4 dyT2 'F)

OCHOBHble faHHble AN NPOEeKTUPOBaHUA

HopMmbl NpOeKTUpoBaHUs CocyA0B,
paGoTaloLmX nog, 4aBneHuem

KneiiMo HopM Ha TPy6GHOM nyuke
KnelimMo HOPM Ha HarpeBaTe/IbHOM 3MeeBuke

Het
Het

[a
Aa

KOHCTPYKLMOHHbIE HOPMbI 1 NpaBuna

Pa6oune xapakTepucTukm — TpyGHas cTOpoHa

HavmeHoBaHve cpegpl

O6Lee nocTynneHve cpegpl, YHT/H

Touka oocbl/Hauana kuneuus. *F

Touka 3acTbiBaHus, 'F. Touka 3amep3aHus,”F

CkpbiTas Tennota. BTE/yHT

[laBneHvie Ha Bxofe OYHT,'KBagpaTHbIiA
Atolim (M36bIT.)

Mepenap paenexus (gonycTuMbli<pacueT>

HblIi1). pynT/KB. At0M

CkopocTb (aonyctumas/pacuyetHas). dyt/C

OTNOXeHNE 3aTPA3HEHNI BHYTPU.

4y pyt2 'F/IBTE

hyHT/KBaAPATHbINA
Aknm (a6e.)

i

t

Paboune xapakTepucTuku
TemnepaTypa BO3fyxa Ha BXoae
(pacueTHas, cyxoil TepmomeTp). *F
Pacxop BO3Ayxalnsgenue.
(ky6.cpyT/M Npu CTaHA. yCNOBUAX)
MaccoBasi ckopocTb (cBo6ogHas paboyast
nnowagap), pyHT/v dyT2
Temnepatypa Bo3fyxa Ha Bbixoge. 'F
Pacxop, 0oasiyxalBeutunatop. hartmuectuii
Ky6uueckuii pyT/m

(doyHT/4)

BocnnameHsiowascsa cpega fa Het

CwmepTenibHO onacHasi/TokcnyHas cpega  [a Het
Bxop, Bbixop,

Temnepartypa. "F

O6wWwwii pacxog (xmakoctu/napa). pyHt/y [ /

Boga,'BogsHoM nap, yHT/u / /

HekoHaeHcupyemble. pyHT/Y / /

MonekynspHblii Bec fnapa/HekoHA.) / /

MnoTtHocTb (xuagkocTu/napa). yHT/doyT5 / /

YpenoHasi  Tenj0emKocTb (xmnakoc-

Tu/napa). BTE/cyut "F

TennonpoBOAHOCTb. (kupkocTu/napa). -

BTE/M dyT-'F 1 !

BsskocTb (kuakoctu/napa). crl

— Bo3sgylwHas cTopoHa

CKOpOCTb Ha NMOBEPXHOCTK, OyT/MUH
MuHMMasibHas pacyeTHast OKpyxatoLias
Temneparypa, 'F

BbicoTa Hag ypoBHeM mops, dyT
CraTtuyeckoe AaBneHve, AOAMbI BOA. CT.

lMpoekTupoBaHne, matepuasbl U N3roTOB/IEHNE

rivnyc 1n-n- MMA1cMTG t.eaapa MMM (rn/bl 1,

McnbiTaTenbHoe AaBnexune, PyHT/kBaApaTHbI oM (M36bIT.)

PacueTHas Temnepartypa.*F

MuHMManbHas pacyeTHas Temnepartypa metanna. "F
Tpy6HbIA Ny4ok

Pa3smep (wupuHa manameTp), dyT

KonnyecTtso/cekuymns Konuyectso psigoB Tpyo,
Myykn napannenbHo MocnepoBaTenbHO

MoHTax YpoBeHb 3emim  Ctennax ans [lpyroe
KOHCTPYKLK Tpy6

Banku Tpy6HOro ctenniaxa (pacctosiHme Mexay LeHTpamm)
JleCTHULbI, MOCTVKW, NIOLWALKN Ja
MoAroToBka NOBEPXHOCTU KOHCTPYKLMIA/NOKPbITUE
MoAaroToBka NOBEPXHOCTU KONNIEKTOPA/NIOKPLITUE,
XKanosn

Martepuan

YnpasneHue geiicTenem:
Tun geicteus: MpoTUBONONOXHO

Het

ABTOMaTMyeckoe PyuHoe

MapannensHoe

A YKa3aTb kon-ba TPY6 KAKAOTO XOAA, EC/IN OHO HEOAMHAKOBO.
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narpcoartosibubin aHCCNUK

KonunuyecTso Tpy6

Matepuan Tpy6

Matepuan u Tun opcbpenns

TonuwmHa, Atoiim

Hopmbl ANna cocyfoB Noj AaBneHnem

Kneiimo Ja

Harpesatowiasn cpega

Temnepatypa (Bxoa/Bbixoa). *F

[JlaBnexue Ha BXxofe, (PyHT/KBaApaTHbI At0iiM (M36bIT.)

Mepenag fasnenus (4oNycTuMbIii/pacyeTn.).

hyHT/KBagpaTHbI At0iiM

PacueTHaa Temnepatypa. 'F/ pacueTHoe faBnexue,

yHT/KBapaTHbIA AtOM (M36bIT.) /

BxoAHOI'BbIXOA4HON NaTpy60K, HOpMasibHbI TPYOHbLI pasvep
/

Hapy>Hblii gnameTp, Mm

Het
Pacxop, pyHT/H
/

/

Konnekrtop
Tun
MaTtepuan
Mpunyck Ha KOppo3uto, AtoiiM
Kon-Bo xopos’ 1
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JNCT TEXHUYECKUX Pa6oTta Ne N3penve Ne
XAPAKTEPUCTUK AMMAPATA Ctp. 2un32 Coctasun
C BO34YWHbIM OXNTAXAEHNEM farta N3meHeHne
EAVHWUbBI BEMYNH MO CUCTEME. MpepnoxeHne Ne KoHTpakT Ne
MPUHATON B CLUA 3anpoc W» 3aka3 Ne
Konnektop(npogonxexue) Konuuectso'nyyok [nuvua, mcpyT
YKNOH, AtoiHnaoiAM LWar. atoim
MaTepuan npo6ok PacnonoxeHve
MaTepuan npoknasok Opetpemve
N Tun
MaTtpy6ok i Pa3mep, mMop- HomuHasnbHas

Martepuan
TonwmHa npokarta, Aim
TemnepaTypa Ans Bbi6opa, ' F

ManbHbINTPY6- Npou3BoOANTENb-
Hblii pasmep NOCTb. TUM pasbe-
ma

HapyxHblii fuameTp, goiim Konuyectso. Jroiim

BXOZHOW
BbIxogHoM
BEHTU/IALMOHHBIN TexHuyeckne TpeboBaHWA 3aKkasumka
Crok
PasnnuHble coeiMHeHns Tl Pl
XumMuyeckas ounctka
MuHVMManbHas TONLWMHA CTEHKN, AOIM

Tpy6a
Martepuan
HapyxXHblii MuH1ManbHas TonwmHa
avameTp, Aim CTEHKM, Atoiim

McxaHuyockoe o6opypoBaHue

BeHTunaTop CKopocCTb, 06/Mun SkcnnyaTauyoHHBbIi
W3rotosuTens, Moaenb KoathchuumeHt
Konuyectoo/cekuyuns CkopocTb, 06/MUH Koxyx

namet Kon-Bo nonatok
A P, byT — BonbT da3 leon
Yron
PerynmpoBKa quHaﬂ ABTOMaTNYECcKas YPOBeHb wyma BeHTunaTopa (,CI,OI'IyCTVIMbII/I/pC-)CLICTHbIVI),
BA. Ha paccT.. /

MaTtepuan nonartku MaTepwuan BTyKu A p byt
KBT|'BEMTUNATOP.NIPN npy MUHUMabHO OKpYXatoLL et MoHuxatlowan nepegada
pacueTHoIi Temneparype Temnepartype, Tun

M3rotosutens, Mmoaesnb

Makc ponycTumas/pacuctHasi CKopocTb
Aony P P KonumMTeou'ce KUMA

KOHLa nonatku, m/c /
kennyaTaymoHHbIi MNepepatoyHoe
Mpusog yaray pea
KO3(h(PULMEHT OTHOLLUEHNEe
Tun _—
U3roToBuTeNb, MOAENb Onopa. KoHcTpyKumsa Croitka
Konnuectao/cekuus MOWHOCTL NPUBOAA, /1.C. Beik/itoueHe npu Da Her
BMGpauun
Koxyx

OpraHbl ynpasfieHNs No3jyLHOA CTOPOHbI

Peuvpkynsuus so3gyxa  Het BHyTpeHHss BHewwHAs Kantosu: Bxopg, Bbixog 06Bog
Hapg, CTopoHa Topey, Mo3numoHupyoLLee
PerynupoBka BbIXOAHO! TeMnepaTypbl TEXHOMOrNYECKO cpesbl YCTPOIACTBO Na HeT
(makcumansHoe oxnaxpaerue). «/ - 'F / [laBneHne curHanbHoro Bosayxa. kfMa (136.)
[lelicTBne nocne oTkasa curHana ynpasneHus or a0
Llar BeHTUNATOPA: MWHUMa/IbHBIA  MakCUMasibHblli  6/10KMpOBKA Ot no
Xantozu. OTKPbITbI 3aKpbIThI 610KMpoBKa
Mofaya Bo3fyxa Ha UCNoAN MexaHWU3Mm [asneHve nuTatoLero Bo3ayxa, yur.'ksagpartHblii groliv
BeHTunATop: Hot No3ULMOHMpYIOLEe  pefe C Topmoxe-  (M30bIT.)
YCTPOIiCTBO HYEM MakcumanbHoe MunumansHoe
MakcumasibHoe MuHumansHoe
OTrpyska
Mnowagk yyactka (lWnpuHa >a5uHa), yT Bcero
Macca nyuka, yHT
Cekuyus Macca rpysa, qpyHT
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NNCT WYMOBbIX

XAPAKTEPUCTUK ANMNAPATA C
BO3AYWHBIM OXNTAXAEHVWEM

~N~ o g A~ W

© ©

11

12

13

14

15

17
18
19
20

46

LlymoBble faHHble TexHnyeckne Tpeb6o-
BaHUs nokynartens

LleHTp okTaBHbIX No- Y3[] B YyKasaHHOM
noc mecTe

63

125
250

500
1000
2000
4000
8000
nBA

o6wwnit ypoOBeHb
YM3 annaparta

OBA

Pa6ota Ne

Cio 1 n3 1
farta

Mpepnoxexne N»
3anpoc Ne

TexHunyeckne Tpeb6o-
BaHUA nokynartens

YM3 Ha 04UH BEHTU-
natop

MpumeyaHune — Ecnn He ykasaHo MHoe:
Y3[ — ypoBeHb 3BYKOBOrO AaB/ieHUs, U3MepeHHbI B fBA. oNopHbIA ypoBeHb 2 x 10'4 H/m*;

YM3 — ypoBeHb MOLWHOCTUN 3BYKa, U3MepeHHbI B ABA. onopHblil ypoBeHb 1 * 10™* H/m"1

ONA HarHeTaTe/lbHbIX BEHTUNATOPOB Y3/l U3MepsioT Ha LeHTpasibHOW OCM BEHTUNATOPA Ha 1 M HUXe ero BXoaa;
ANa oTcacbiBalOWMNX BEHTUNATOPOB Y3/ n3MepatoT Ha 1 M HUXe TpyOHbIX NY4YKOB;

wym o6opyAoBaHMS [O/KEH BKIOYATh WYM MOHUXAaOLWed nepeaayn n anekTpoasuratTens;

npyv NPUCYTCTBUMN TOHAMILHOTO WYMa CyMMapHble YPOBHMW WyMa A0/KHbI 6bITb HA 5 ABA 6051€e XeCTKUMU.

OnucaHne ykasaHHOro mecTta.

N3penve M
Cocrasun
3meHeHne
KoHTpakt Ht
3aka3 Ne

FapaHTusa npogasua [apaHTus npogasua

Y34 B ykazaHHOM YM3 Ha O0AWH BEHTU-
mecTe nsTop

Oco6ble Tpe6oBaHMA (C aKyCTUUECKMMU MepamMu Uan 6e3 HKUX. cneunasbHble MasiolyMHble BEHTUAATOPbI):
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B.2 Cneuyudukaumna ctTaHaapTM3npoBaHHoro daiina ana aNekTPOHHOTo o6MeHa AaHHbIMW

B.2.1 O6nactb NnpumMeHeHuns

B aTom pa3sgene onucbiBaeTcs popmart paiina Ana xpaHeHUs e aNeKTPOHHOM BUAe U NnepeAaMu AaHHbIX, cogepixa-
L MXCA BINCTKAX TEXHNYECKNX XapaKTepmncTuk. TOT CTaHAAPTHbI hopmMaT HOCUT Takxe Ha3BaHue dpopmarta HelMTpanbHO-
ro cpaiina Ans o6MeHa AaHHbIMU.

dopmart HeliTpanbHoro aiina gna o6mMeHa gaHHbLIMKU NO3BONSAET rpynnamM € pas3/IMyHbIMU ONepaunoHHbBIMU CUCTe-
MaMu, nporpaMmMHbIM o6ecrneyeHnem, annapaTHoil YyacTblo U POpPMaMmn IMCTKOB TEXHUYECKUX XapaKTepucTuk ocyLect-
BNATb 3/1EKTPOHHbI 06MEH AaHHbIMU, COAEepPXalMMUCA B TUCTKAX TEXHUYECKUX XapakTepucTuK. B oTnnume ot neyaTHbIX
(OPM 3NEKTPOHHbLIE AAHHbIE MOXHO UMNOPTUPOBATHL BKOHCTPYKTOPCKME NPOrpamMMbl UK Apyrue NnporpaMMHble CUCTEMBI.

Mokynatenam un M3roTOBUTENAM nNpefnaraetcs Wupe NPUMEHATb faHHY cneuyudukauuio daina gns nepegauu
AaHHbIX. B faHHOW cneyndunkaumm He paccMaTpvBaeTca MeToA nepefayn JaHHbIX — WHTEPHEeTOBCKWUIA NPOTOKON, 3ek-
TPOHHAas nouTa, «40ocka 06bABNEHUN» U T. 4. CTOPOHbI, 06MEHUBaKLWMNECA fJaHHbIMU, [O/KHbI COr/lacoBbIBaTb CMNOCO6
nepepauu Mmexay co6oi.

O puanyeckme acnekTbl o6MeHa faHHbIMU B 3/1€KTPOHHOM BuAe 3aBUCAT OT MOSIMTUKW, YCTaHOBUBLUECA Mexay
o6MeHUBaLWMUMUCSA CTOPpOHAMUN. CTOPOHbI MOTYT TPE60BATL TaKXe INCTbl TEXHUYECKUX XapakTepuctuke 6ymaxHoii op-
Me B KayecTBe PUANYECKUX JOKYMEHTOB.

B.2.2 ®opmaTtdaiina

B.2.2.1 HeWTpanbHblii aitn ana obmeHa pfaHHbIMM npegcTaBnsaeT cob6oli TekcToBblli  paiin ASCIl |10)
(AmMepukaHckue cTaHfapTHble koAbl 418 06MeHa nHopmauueit). B daiine gns o6MeHa NCNoNb3ylTCS TONTbKO eCATUYHbIE
koabl ASCII [10] cO no 127. NOCKONbKY 3TV KOAbI ABASIOTCA O6LWMMU AN MHOTUX ONEPaLMOHHbBIX CUCTEM KOMMNbIOTEPOB.

B.2.2.2 [laHHble, 06MeH KOTOPbIMU MPOU3BOAUTCA, NpuBeAeHbl B Tabnuue B.1. Kaxgoe none gaHHbIX oTaensercsa
KoMm6uHauvei Bossparta kapeTku (kog ASCII [10) 13) n nepeBoga cTtpoku (kog ASCII (10) 10). Ecnu none gaHHbIX Hen3Bec-
THO. HENPUMEHUMO UM UMeeT HyfleBoe 3HayeHue, TO KOAbl BO3BpaTa KapeTku n nepesoja CTPOKMU, KOTOPbIE HOPMasibHO
[O/IKHbI NOCNEeA0BaTb NOC/E HEro, A0/KHbI 6bITh BKNOUYEHbl Baiin. MoaTomy HeliTpanbHblli haiin gnaobmeHa gaHHbIMuK
MMeeT OfHY CTPOKY AN KaXO0ro nonsa AaHHbiX. NOpsAAOK XpaHEHUS AO/KEH TakXe COOTBETCTBOBATb NOPAAKY AaHHbIX,
onpegeneHHomy aHacTosuwel cneyudukaumm. Hanpumep, none gaHHbix 20. onpegeneHHoe B HacToswWwel cneundukaymm
Kak «<Homep nsgenua*, scerga 6yget 20-m nonem unu ctpokoii 20 Bo Bcex HeliTpanbHbix dhalinax gns o6mMeHa gaHHbIMW.

B.2.2.3 B Tabnuue B.1 ykazaHa mMakcumanbHasa fNvHa NS KaXAOro Nons AaHHbIX. JlaHHble, NpeBbiWwatwmne yka-
3aHHY0 MakCMManbHY0 AINHY, HEe MOTYT 6bITb NpaBUAbLHO 06paboTaHbl NporpaMmoii nonyyaTtens.

Ta6nuya B.1l — Cneuudukauma HeiiTpanbHoro gaiina gna o6meHa gaHHbIMU

Homep LivpuHa  Tun gaH-
[AHHBIX OnucaHve aHHbIX HBIX EavHuupl/cofepxanna

1 2 3 4 5

1 NpeHnTudukatop daina 20 C Bo3gyxooxnaxpaaemblii Tennoo6-
MEHHUK

2 Homep Bepcun chopmaTa HeliTpanbHOro 10 [¢ V1.0

haiina

3 Cuctema efuHuy, 2 C CW (CLlLA)

4 HaunmeHoBaHune npogasua 30 Cc

5 Homep moaenu 30 c

6 npeHTndmnkatop anbTepHaTUBHOIO 1 c [ns 6a30BbiXx NPOEKTOB 3TO Mnone

npoekTa ocTaeTcA NyCTbiM, €ro MWCNOMb3ylT

TONbKO NpuW Nepefaye anNbTepHATUBHOTO
npoekra, Hanpumep A. B unn 1

7 HanmeHoBaHne nokynartens 100 c

8 Homep pa6oTsl nokynarens 20 c

9 CCbI/IOYHbIVA HOMep nokynaTtens 40 c

10 Homep 3anpoca nokynartens 30 Cc

11 Homep 3akasa nokynartens 40 c

12 Homep pa6oTbl npogasuya 20 c

13 CCbI/IOYHBIA HOMep npogasua 40 (o

a7
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MpogomkeHve Tabnmubl B. 1

48

Homep
[LLeHHbIX

14
15
16
17
18
19
20
21
22
23
24

25
26

27

28

29
30

31

32

33
34

35

36

37
38
39
40

41
42
43

44

Onvcaxve

Homep npepanoxeHus npogasua

MMsi oTnpaBUTeNs WU KOHTAKTHOTO finua
MecTo ycTaHOBKM

AaTta nameHeHusn

M3meHeHne

dyHKUMA annaparta

Homep usgenus

HaumeHoBaHue cpefbl Ha Tpy6HOI cTOpoHe
O6wunin pacxos Ha Tpy6HOI cTOpoHe

Pacxop napoB Ha BxoAe TPY6GHOI CTOPOHbI
Pacxopn napoB Ha Bbixofe TPYGHOW CTOPOHbI
Pacxo/ X1MAKOCTW Ha BXoje TPy6GHOI CTOPOHbI
Pacxopf XnakocTu Ha BbIxofe TPYGHON CTOPOHBI

Pacxop BogsHOro napa Ha Bxofe Tpy6HOIl cTo-
POHbI

Pacxof BOAAHOro napa Ha BbiXxoge TpyG6HOIA
CTOPOHbI

PacxoA BoAbl HA BXOA4e TPY6GHON CTOPOHbI
Pacxop BoAbl Ha Bbixofe TPY6HOW CTOPOHBI

PacxoA HEKOHAEHCMPYEMbIX KOMMOHEHTOB Ha
BXOAe TPYGHOIi CTOPOHbI

Pacxo/i HeKOHAEHCUPYeMbIX KOMMOHEHTOB Ha
BbIX0Ae TPY6GHOW CTOPOHbI

TemnepaTtypa Ha BXOAE TPYBHOI CTOPOHbI
TemnepaTypa Ha Bbixoge TpyGHOI CTOPOHbI

MAOTHOCTb XMAKOCTU HA BXOAe TPY6HOI cTopo-
Hbl

MAOTHOCTb XUAKOCTU Ha BbIXxoge TPY6HOIA cTo-
POHBI

MAOTHOCTL NApoOB HA BXOAE TPYBHOW CTOPOHbI
MNOTHOCTb MApOB Ha BbIXOAE TPYBGHOW CTOPOHBI
BSI3KOCTb XWUAKOCTH HAa BXOAE TPYBHOW CTOPOHBI

BA3KOCTb XUAKOCTW Ha BbiX0ofe TPY6HOI cTOpo-

Bs3KOCTb NapoB Ha Bxoje TPYGHOI CTOPOHBI
BA3KOCTb NapoB Ha BbIXOAe TPYOGHOI CTOPOHbI

MonekynsipHblii BeC napoB Ha Bxofe Tpy6HOi
CTOPOHbI

MonekynapHblii BeC napoB Ha Bbixofde Tpy6HOW
CTOPOHbI

LLinpuHa
[aHHbIX

30
30
60

60
50
25
13
13
13
13
13
13

13

13
13
13

13

13
13
13

13

13
13
13

13

13

13
13

13

Tvn aaH-
HbIX

(g]

z z z zZ2 zZ2 Z O

z z zZz Z

z

EavHunubn' coacpxaunve

rrrT MMAZ

Kr/c(pyHT/u)
Kr/c (pyHT/u)
Kr/c (pyHT/u)
Kr/c (pyHT/u)
Kr/c (pyHT/u)
Kr/c (pyHT/u)

Kr/c (pyHT/u)

Kr/c (dpyHT/u)
Kr/c (pyHT/u)
Kr/c (pyHT/u)

Kr/c (dhyHT/u)

*C (*F)
°C CF)
Kr/M3 (pyHT/yT3)

Kr/im3 (hyHT/hyT3)

Kr/M3 (pyHT/dhyT3)
Kr/M3 (hyHT/hyTI)
MMa «c (cM)

MMa -c (cM)

mMa c (cM)
MMa c (cM)
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Howmep

[aHHbIX

45

46

47

48

49

50

51

52

53

54

55
56
57
58
59
60

61
62

63
64

65

66

67
68

69

Onvcaxve

2
MonekynsipHblii BeC HEKOHAEHCUPYeMbIX KOM-
NMOHEHTOB Ha BXOAE TPYGHOW CTOPOHBI

MoneKynspHblii BeC HEKOHABHCUPYEMbIX KOM-
MOHEHTOB Ha BbIX0A4e TPy6GHON CTOPOHbI

YaenbHaa TennoTa XWAKOCTW Ha BXxode Tpyo6-
HOli CTOPOHBI

YpaenbHaa TenjaoTta XWAKOCTW Ha Bbixode Tpy6-
HOW CTOPOHbI

YpenoHas TennoTa napoB Ha Bxoge TpyG6GHON
CTOPOHbI

YpensHas Tenjota napos Ha Bbixoge Tpy6HOU
CTOPOHBI

TennonpoBOAHOCTb XWAKOCTKU Ha Bxoge Tpy6-
HOli CTOPOHBI

TennonpoBOAHOCTb XUAKOCTU Ha BbixoAe TPy6-
HOW CTOPOHbI

TennonpoBOAHOCTb MapoB Ha Bxode TPy6GHON
CTOPOHbI

TennonpoBOAHOCTL NApOB Ha BbIXOAE TPY6HOU
CTOPOHBI

CkpbiTas TennoTa Tpy6GHO! CTOPOHBI
Touka pochbl

TemnepaTypa Hayana KuneHus
TemnepaTypa 3acTbiBaHuA

Touka 3amep3aHus

[aBneHne Ha Bxoae TPY6GHOI CTOPOHbI

[lonycTumas ckopocTb Ha TPYGHOI CTOpoHe

MuHMManbHaa an MakcumanbHas gonyctunmas
CKOpOCTb

PacyeTHast ckopocTb Ha Tpy6HOIi cTOpoHe

fonycTumblii nepenag AaBneHus Ha Tpy6HON

CTOpoHEe

PacueTHbli nepenap paBneHuss Ha Tpy6HOU
cTopoHe

ConpoTuBneHne 3arpsA3HeHnto Tpy6HOI cTopo-
Hbl

MaccoBblii pacxog Bo3fyxa Ha O4HO u3genve

O6beMHbIi pacxo BO3jyxa Ha O4HO n3genune

MaccoBasa ckopocTb (cBo6ogHas nonesHas

nnowagb)

LLinpuHa

[aHHbIX

13

13

13

13

13

13

13

13

13

13

13
13
13
13

13
13

13

13
13

13

13

13
13

13

Tvn gaH-
HbIX

z =z z

P4
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Egumuupi/cofepxanve

KOX/Kr -K
dyHT *F)

KAX/Kr

(Bput.tenn.ep./

K (BTE/byHT *F)

kOx/kr K (BTE/dyHT-*F)

kOAx/kr K (BTE/yHT 'F)

BT/m «K (BTE/u -doyT ‘F)

B1/m *K (BTE/u -cpyT-'F)

Bt/m -K (BTE/M oyt &)

Bt/m K (BTE/4 cyT ‘P)

KOX/kr (BTE/yHT)
*C (®F)
«C (*F)
«CTP)
*C (eF)

kMa (M36bIT.) [DYHT Ha KBaA-
paTHbIi aoiim (M36bIT).]

m/c (cpyT/c)

min: max

m/c (cpyT/c)

kMa (pyHT Ha KBaApaTHbIi
Atolim)

kMa (dhyHT Ha KBajpaTHbIi
atoiim)

M2-K/BT(4 cyT2 -F/BTE)

Kr/c (pyHT/v)

m3c (ky6.pyT/MUH npu cTaH-
[lapTHbIX YC/OBUAX)

kr/c M2 (hyHT/DYT *M2)

49
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Homep
[@HHBIX

SO

70

71

72
73
74

75
76
7

78
79
80

81
82

83
84

85

86

87

88

89

90
91

92
93

94

TNy

Aap

o

poH

nnn

unu

vas

Onvcaxve

2

Pacxop Bo3jyxa Ha OAWUH BEHTUIATOP, Npu ak-

€CKNX yCcnoBumax

CKOpOCTb Ha NUUEBOIi MOBEPXHOCTU MPU CTaH-

THbBIX YCNOBUSIX
TemnepaTypa Bo3fyxa Ha BXoje

TemnepaTtypa Bo3Ayxa Ha Bbixofe

MuHUManbHas pacyeTHas TemnepaTtypa OoKpyxa-

el cpegbl
BbicoTa Haj ypoBHEM Mops

CrtaTuyeckoe faBneHune

ConpoTuBAEHME 3arpsi3HeHWUs BO3AYWHOW CTO-

bl

O6mMeHnBaemas TennoTa

CpepHuii nepenag Temnepartyp

Tvn nepenaga TemnepaTtyp: CKOPPEKTUPOBAHHbII

B3BELUEHHbIN

Tennosoli NOTOK, opebpeHHble

Tennosoli NOTOK rnagkoli Tpy6bl, Npu akcnayarta-

Tennosoit NOTOK rNaakoii Tpy6bl, € HNCTOM BUAe

PacuyeTHoe pgaBneHue TpyGHOI CTOPOHBI

BakyymHoe paBneHue TPyGHOW CTOpPOHbI {BK/IO-

oTpuuaTenbHbIA 3HAK)

cnbiTaTenbHoe faBneHne Tpy6HOW CTOPOHbI

MunHuManbHas pacueTHas TemnepaTypa meTan-

na Tpy6HOIi CTOPOHBI

HOWA

poH

Hbl

MakcumanbHaa pacuyeTHas Temnepatypa Tpy6-

CTOPOHBI

KonunyecTBo Tpy6HbIX X008

Mpunyck Ha KOPPO3Mio TPYGHOI CTOPOHBI

KonnyecTBo BXOAHbIX COeAUHEHMNI TPYGHOI CTO-

bl

Pasmep BXOAHbIX COefUHEHNA TPYBHOW CTOPOHbI

HomuHan BXOAHbIX coefuWHeHui Tpy6HOI cTopo-

Pa3beM BXOAHbIX COeAUHEHNA TPYBHOI CTOPOHSI

LLinpuna

AaHHbIX AaHHbIX

13

13
13
13

13
13

13

13
13

13
13

13
13

13

13

35

13

13

Tvin

4

N

z Z2

z z

z

A4

Eguvmvubl/cogcpxavne

6

mM3/c (Ky6.doyT/MUH)

M/c (pyT/MUH)

‘C TP)
‘C TP)
‘CTP)

™M {dhyTOB)
k/la (gloimoB BOA.CT.)
M2 K/BT (4 mpyT2 *F/BTE)

BT (BTE/u)

4C ("P)
CKOPPEKTUPOBAHHbIA
B3BelleHHbI

B1/mM2 K (BTE/M dyT2 °P)

Bt/M2 K (BTE/u-thyT2 €F)

Bt/M2 K(BTE/4 ¢yT2-°P)

kMa (n36bIT.) [hyHTOB Ha KB.AHOAM
(n36bIT).]

kla (n36bIT.)

(tbyHT Ha kB.AOIM (M36bIT.)]

k/la (M36bIT.)

[byHT Ha k8.at0M (M36bIT.)]

°Cr?)

“CTP)

Bkntoyas yncno Tpy6 kaxzaoro xopa,
€C/I OHO HEONHAKOBO

MM (atolim)

MM (atolim)

150; 300; 600. 900; 1500; 2500

RFWN (npuBapHoii hnaHel, c BbICTY-
nawouieidi ynnoTHATENbHONW NOBEPXHOC-
Tbto c O6ypTukom); RFLWN; RFSO
(HapeBaemblii  Ha Tpyby npuBapHoii
thnaHel c NPUNOAHATON YyNNOTHUTENb-
HOli noBepxHOCTbI); LJ (cBOGOAHbIN
¢narey); RTIWN; RTILWN. BW;
FFWN (nnockuii npusapHoii dhnaHew):
FFLWN; «OTHER» (gpyroe)
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Homep
[LaHHbIX

95

96

97

98

99

100

101

102

106

Onucaxune

2

Konn4yecTBo BbIXOAHbIX COEANHEHNI TPY6-
HOI CTOPOHbI

Pasmep BbIXOAHbIX COefWHEHUN TPYy6HOI
CTOPOHbI

HomUHan BbIXOAHbIX COEANHEHUI TPYOHOIA
CTOPOHbI

Pas3bem BbIXOAHbIX COEAUHEHWUI TPpy6HOW
CTOPOHbI

KonnyecTBO BEHTU/SILWOHHBLIX COEAUHE-
HWIA TPYGHOI CTOPOHbI

Pa3mep BEHTUNALWNOHHLIX COefUHEHW
TPy6HOI CTOPOHBI

HomMuHan BEHTUMSILMOHHBIX COeJUHEHU
TPY6HOU CTOPOHBI

PasbemM BEHTUNALNOHHbIX COeJUHEHUI
Tpy6HOIT CTOPOHBI
KonnyecTso  ApeHaxHbIX  COeANHEHW

TPYy6GHOI CTOPOHbI

Pa3smep gpeHaxHbIx coefuHeHunii Tpy6HO
CTOPOHbI

HomuHan ApeHaxHbIX coefWHEHW Tpy6-
HOVi CTOPOHBbI

Pasbem fpeHaxHbIX COefNHEeHUA TpyOHOI
CTOPOHbI

WunpuHa  Tun gax-

AaHHbIX

13

13

HbIX

FOCT P NCO 13706—2006

EavHuubi/cogepxaHme

MM ([IFOVIM)
150; 300; 600; 900,1500: 2500

RFWN (npuBapHoii chnareu ¢ BbiCcTyna-
ouwen ynnoTHUTENbHOW MNOBEPXHOCTbID C
6ypTukom); RFLWN; RFSO (HapeBaemblii
Ha Tpy6y npusapHoil chnaHewl ¢ NPUNOLHA-
TOW YyNNOTHUTENbHOW NOBEPXHOCTbI): LJ
(cBo6ogHbIi naHel); RTIWN; RTILWN.
BW: FFWN (nnockuii npuapHoii dnaxew);
FFLWN; «OTHER» (apyroe)

MM (Atoiim)

150; 300; 600. 900: 1500; 2500. 3000;
6000

RFWN (npuBapHoii chbnaHel, ¢ BbicTyna-
el ynnoTHATENbHON MNOBEPXHOCTbI C
6yptnkom); RFLWN: RFSO (HapeBaeMmblii
Ha Tpy6y npuBapHOii dhnaHel ¢ NPUNOAHA-
TOll YNNOTHUTENbHON NOBEpPXHOCTbI); LJ
(cBo6ogHbIli hnaHel): RTIWN; RTILWN;
BW. FFWN (nnockuii npusapHoii dnaHew):
FFLWN; CPLG (mydTa); THDOLET (pesb-
60BO# uiTyuep);NPT (HopmanbHaa Tpy6Has
pe3bba); SCOLET; DRL&TAP (cBepneHune n
Hape3ka); WLDBOSS (npuBapHoe pacuwu-
peHune): «OTHER» (gpyroe)

MM (AtoiimMOB)

RFWN (npuBapHoii hnaHel ¢ BbiCcTyna-
owen ynnoTHUTENbHOW MNOBEPXHOCTbIO C
6ypTnkom); RFLWN: RFSO (HapeBaemblil
Ha Tpy6y npuBapHoOi chnaHewl ¢ NPUNOAHA-
TO/ yNNOTHUTENbHON NOBEpPXHOCTbI); LJ
(cBo6ogHbIi hnaHew); RTIWN; RTILWN;
BW. FFWN (nnockuii npuBapHoii hnaHew);
FFLWN; CPLG (mydTa); THDOLET (pe3sb-
60801 uiryuep);NPT (HopmanbHaa Tpy6Has
pe3bba); SCOLET; DRL&TAP (cBepneHue n
Hape3ka); WLDBOSS (npuBapHoe pacliun-

peHune); «OTHER» (gpyroe)

51
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Homep
[AHHbIX

107
108
109
110

111

112
113
114

115

116

117

118

52

Onwucaxune

KonuuectBo coeauHexnii T.1.
Pasmep coepuHeHnnii T.I.
HomwnHan coeaunHennii T.1.

Pa3bem coefunHeHuii T.1.

KonnyecTtBo coeguHeHunin P.I.
Pa3mep coegunHeHunii P.l.
HomMmuHan coeguHeHunii P.l.

Pasbem coeguHeHnii P.1.

KonnyecTBo coefjHeHUn ANs xuMuyec-
KOV 04nCTKM

Pasmep coefuHeHWn [Ns XUMUYeCcKoit
0UUCTKM

HomMuHan coeanHeHuii 4ns XMMnUYeckon
OUMCTKM

PasbeM coeAuHEHWA ANA XuMuyeckon
0UMNCTKU

LvpuHa  Tun gax-

AaHHbIX

13

HbIX

EauHnubi/cogepxarme

MM (JHOVIM)

150; 300.600; 900; 1500; 2500; 3000; 6000

RFWN (npuBapHoii thnaHel, ¢ BbicTynato-
wei ynnoTHUTENbHON NOBEPXHOCTbLIO C BYpTH-

KkoM); RFLWN; RFSO (HageBaeMblii Ha Tpy6y
npueapHoii hnaHely c NPUNOAHATON YNNOTHU-

TeNbHOW NoBepxHoCTb). LJ (CBOGOAHbIN
dnaHey). RTIWN. RTILWN; BW; FFWN
(nnockuit  npuBapHoili cnaHeun); FFLWN;

CPLG (mydTta); THDOLET (pe3b60BOil wwiTy-
uep); NPT (HopmanbHas Tpyb6Hasa pesbba);
SCOLET; DRL&TAP (cBepneHue u Hapeska);
WLDBOSS (npuBapHoe pacwupeHue);
«OTHER» (gpyroe)

MM (arolim)
150;300; 600; 900; 1500; 2500; 3000;6000

RFWN (npuBapHoOil thnaHel, ¢ BbiCTynaw-
ujeil ynnoTHUTENbHOW NOBEPXHOCTLIO C 6YpTH-
kom); RFLWN. RFSO (HapeBaemblii Ha Tpyby
npuBapHoii haaHel, ¢ NPUNOAHATON YyNNOTHU-
TeNbHOW noBepxHOCTb); LJ (cBOGOAHbLINA
thnaHeu);

RTIJWN; RTIJLWN; BW; FFWN (nnockuii
npuBapHoi pnaHey). FFLWN. CPLG (mydTa).
THDOLET (pesb6oBoii wTyuep); NPT (Hop-

ManbHas Tpy6Has pesbba); SCOLET,;
DRL&TAP (cBepnexue n Hapeska);
WLDBOSS (npuBapHoe pacwupeHue).

«OTHER» (gpyroe)

MM (gtoiim)

150; 300.600; 900; 1500, 2500, 3000:6000

RFWN (npuBapHoii thnaHel, ¢ BbiCTynato-
Wen ynnoTHUTENbHOW NOBEPXHOCTLIO C BYpPTH-
koM); RFLWN. RFSO (HageBaeMblii Ha Tpy6y
npueapHoii hnaHey ¢ NPUNOAHATON YNNOTHU-

TeNbHOW NoBepxHoCTb). LJ (CcBOGOAHbINA
¢naney). RTIWN. RTILWN; BW; FFWN
(nnockuit  npuBapHoilt cnaHeun); FFLWN;

CPLG (mydTta): THDOLET (pe3b60BOil wwiTy-
uep);UPT (HopmanbHasa TpybHas pesbba);

SCOLET. DRL&TAP (cBepneHue u Hapes-
ke); WLDBOSS (npuBapHOe pacliupeHue).
«OTHER» (gpyroe)



MpopomkeHne Tabnuybl B.1

Homep
[LaHHbIX

119

120
121
122
123
124
125

126

127
128
129
130
131
132

133

134
135
136

137

139
140

141
142
143
144
145
146
147
148

Onwucaxune

MUWHUManbHas TOMWMUHA CTEHKMW, NaTpy-
60K

Pa3mep cekuuu (WMpuHa xgnunHa)
Tun 1arm

KonuuecTtBo cekuunii/nagenune
lMy4koB Ha 0AHY CeKuuio

Pa3mep nyuka (WU xA)

KonnyectBo My4ykoB, COEAUHEHHbIX na-
pannenbHoO

KonnmyecTBo MyykoB, COEAUHEHHBLIX NO-
cnepoBaTenibHO

MoBepxHoCTb/M3aenne. ogobpeHne
MoBepxHoCTb/U3aenue. rnajgkas
KonnuectBo Tpy6/ny4ok
Konuuectso psgos Tpy6
HapyxHblii gnameTp Tpy6bl
TonuwuHa cTeHku Tpy6bl

TunoBas TONWMWHA CTEHKU TPY6bI

OnvHa Tpy6bl
War Tpy6

Cxema Tpy6

Tun pe6pa

Konuuyectso pebep

MaTtepuan Tpy6bl

CoeaunHeHune Tpy6bl ¢ Tpy6HOI goCKol

MaTtepuan pebep

TonwuHa matepuana pe6ep
HapyXHblii guameTtp pebep
Temnepatypa Ans Bbi6opa pebep
Tun konnexkropa

Martepuan konnekropa
MaTepuan npo6ok

Martepuan npoknapok

LvpuHa  Tun gax-
[aHHbIX

13

20

13
13

13
13

13
13
10

10

13
20
24

30
13
13
13

40
20
20
20

HbIX

0O b » O O

O Z Z .

p=d

oo oo z z z O
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EAnHuUbI/copepxaHnc

MM (gtoiim)

M (hyT)

HarHeTaTenbHas, oTcacbiBawLlasn

M (PyT)

M2 (PyT2)
M2 (hyT2)

MM (Atolim)
MM (gHoim)
CpepgHee
MuHumanbHoe
M (PyT)

MM (Atoiim)

TpeyronbHas, «OTHER*

(apyroe)

3arny6neHHoe; 3KCTPYAWpPOBAHHOE; C ne-
pekpbITUeM; Ha nankax; HeT; «OTHER* (apy-
roe)

KBagpartHas;

M-1 (Ha groiim)

PasBanblLoBaHHOE; LENNKOM pas3Basiblo-
BaHHOE: 3aBapeHHoe [/ia repmeTtnsauun u
pasBanblLoBaHHOe, NPOYHOE CBapHoe; npo-
YyHoe cBapHOoe U BasbuoBaHHoe; «OTHER*
(apyroe)

MM (groiim)

MM (gtoiim)

*C (°F)
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MpogomkeHve Tabnmubl B. 1

Homep
[@HHBIX

54

149
150

151

152
153

154
155
156
157
158
159
160

161

162
163
164
165

166

167

168
169

170

171

172
173
174
175
176
177

178

Onwucaxune

YKNOH nyyka

Banku Tpy6HOro cTennaxa, pacctosHue
OT UeHTpa A0 LeHTpa

MOHTaX KOHCTPYKLUN

NlecTHULUbI, MOCTUKKM, NAOLAAKN
Mogrotoska I'IOBerHOCTeVI

Ui

KOHCTPYK-

MoaroToBka MOBEPXHOCTU KOJIEKTOpa
MN3roToBUTENb 1 MOAESNb BEHTUAATOPA
KonunyecTBo BeHTUNATOpOB/CeKLNA
CKOpOCTb BpalleHns BeHTUAsTopa
[OvameTp BeHTUNsITOpPA

KonuuecTBo nonatok

PerynnposaHue wara

MpoueHT aBTOMaTUYECKOro peryampo-
BaHMsA wara

Yron nonatok
MaTtepuan nonatok
Matepunan BTy/iKu

MOLWHOCTL/BEHTUNSTOP NPN pacyeTHOi
Temnepartype

MOLWHOCTL/BEHTUAATOP NP MUHUMATb-
HOVi OKpyXatolweit Temnepartype

MakcumanbHaa pgonyctumas CKOpPOCTb
KOHUa nonaTku

PacyeTHas CKOpPOCTb KOHUa fionartku

[ONnycTUMbI/i YypOBEHb LUyMa BEHTWUASA-
Topa

PacueTHbIil YPOBEHb WyMa BEHTUNMATO-
pa

Twn npusoga

M3roToBUTENL M MOAENL NPUBOAA
KonuuecTtso npueogoBs/cekuuns
MouwHocTb NpuBoAa

CKopoCTb BpalleHus npusoga
KcnayaTtauMoHHbIA KO3 ULNeHT
Koxyx

HanpsaxeHue

WWvpuma  Tun gax-
[aHHbIX

13
15

40

40
50

13
13

13

13
20
20

13

13

13

13
100

100

15

40

13
13
13
30

HbIX

n

(¢}

z Zz

z O O zZ

- 0O Z Z Z &

EfvHuubI|'cofepxarHe

MM/M (aoAM/dyT)
M (cbyT)

Hactun; «OTHER*
(apyroe)

Oa;HeT

TPpy6HbINi cTennax;

06/MuH (06/MNH)

M (cbyT)

PyuHoe;
warom; «OTHER* (apyroe)

aBToMatTmnyeckoe; MNOCTOAHHbIM

%

KBT (achdh. n.c.)

KBT (3cpch. n.c.)

M/c (pyT/MUH)

M/c (hyT/MUH)

JnekTpoaBuraTenb; rmagpaBanyeckuini aeu-
ratenb; naposas TypbuHa; «OTHER* (gpyroe)

KBT (3dhcp. n.c.)

06/MuH (06/MnH)

B (BonbT)



MpopomkeHne Tabnuybl B.1

Homep
[LaHHbIX

179
180
181

182
183

184

186
187
188

190
191

193
194

196
197

198
199
200

202

203
204
205

206

207
208
209

Onwucaxune

Yucno cas
YacTtoTa

Tun noHuxatwwen nepegain

M3rotoButesnb 1 Mmogensb

MoHnxatwas nepegava, Kosn-Bo/cek-

uus
JkcnnyaTaunoHHbIli KO3 ULMeHT
MepepatoyHoe yncno
Onopa noHwxatwwei nepegayn
BbikntoyaTtens npv Bubpauumn
Koxyx BblktoyaTens npu subpaymm
MaTtepuan xantosu
YnpaBneHue geiicTBUEM Xanosu
Twun gelicTBus xano3un
HarpeBaTenbHblii 3MeeBUK, KONNYECTBO
Tpy6
HapyxHblli guameTp Tpy6
MaTtepuan Tpy6
MaTepuan u Tun ope6peHus
TonuwwuHa pebpa

HarpeBaTenbHblii Kkneimo

NPVMeHEeHUs HOPM

3MeeBuK,

Harpesatowas cpega
Pacxof Harpesatwowei cpesbl

TemnepaTypa Harpesatlei cpefbl Ha
BXxofge

TemnepaTypa Harpesatlwei cpefbl Ha
BbIXO4Ee

[Jasnexune Ha Bxoge

JonycTumblii nepenag fasneHunii
PacueTHblli nepenag gaBneHwnit

PacueTHas Temnepartypa HarpeBaTesb-
HOTO 3MeeBuKa

PacyeTHOoe flaBneHne HarpeBaTesibHOToO
3MeeBuKa

Pasmep BxogHoro natpy6ka
Pa3mep BbIXOAHOrO natpyo6ka

Peuupkynsuna sosgyxa

LvpuHa  Tun gax-

AaHHbIX

16

30

13
10

30
20

13
20
30

13

20
13
13

13

13

13
13
13

13

13
13
18

HbIX

o 0 O z

o

O z o O =z

zZ Z O

z

z 2
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EanHuupl,'cogepxanme

ru
KnuHoBWAHbLI peMeHb; 3y6yaTtblii peMeHb,

opToroHanbHasa 3y6uyatas nepepgava; npamas
nepegava. «OTHER» (gpyroe)

KoHcTpykuus; cToiika, apyroe

Na.HeT

PyuHoe; aBTOMaTnyeckoe

MpOoTUBONONOXHbLIA, NapannenbHblii

MM (gtoiim)

MM (Atoiim)

Aa;HeT

Kr/c (hyHT/u)
“C (*F)

«C CF)

kMa (u36bIT.) [DyHTOB Ha KBajpaTHbIit

Awim (M36bIT.)]

kMa (hyHTOB Ha KBafpaTHbIW fH0IM)
k/la (hpyHTOB Ha KBagpaTHbIii Atoiim)

«C P)

kMa (n36bIT.) [hyHTOB Ha KBajpaTHbIi

awlim (M36bIT.)]

MM (gtoiim)
MM (gtoiim)

HeT, BHYTpM, CHapyXu Haf CTOPOHOI; cHa-

pyXu Hag TopuoMm, Apyrue
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MpogomkeHve Tabnmubl B. 1

Homep
[AHHbIX

S6

210

211

212

213

214

216
217

218

222

223

224

225

226

227

228
229

230
231
232

Onwucaxune

CTeneHb perynmpoBaHus Temnepartypbl
Ha BblxoAe npouecca (+)

CTeneHb perynupoBaHus TemnepaTypbl
Ha Bbixoge npouecca (-)

[JeilicTBMe wara BEHTUASTOpa Ha 0TKa3
curHana ynpasneHus

[OeiicTBMe Xanws3um Ha 0TKas curHana
ynpasneHus

Mopavya BO3AyXa Ha MCMNOMHUTENbHbIN
MeXxaHu3m

NCnoMHUTENbHBI MexaHW3M BEHTU/S-
Topa
PacnonoxeHue xaso3sm

YCTPOACTBO MO3NLMOHNPOBAHUS Xasto-
31

Xanw3u: curHasnbHoe NHeBMaTuyeckoe
faBneHue ot

YKanosu: curHanbHoe NHeBMaTUYecKoe
faBnexHue fJo:

BEHTUASTOPbLI C Peryimpyemoii ckopoc-

TblO: CUTHa/lbHOE NHeBMaTun4yeckoe fasrie-
Hune ot

BEHTUAATOPbLI C perynmpyemoii ckopoc-
Tbl0: CUTHA/NIbHOE MHEBMAaTWYeckoe Aasfie-
HWe fo:

Xanosu: gaBneHne NpUTOUYHOro BO3AY-
Xa. MakcuManbHoe

YKanosu: gasneHne NpUTOYHOTO BO3AY-
Xa. MUHUManbHoe

BeHTUNATOPbI C perynupyemoii ckopoc-
Tbi0: AaB/ieHNe MPUTOUYHOrO BO3AyXa, Mak-
cumasnbHoe

BeHTUNATOPbI C peryinupyemoii ckopoc-
ThbIO: faB/I€HNE NMPUTOYHOrO BO3A4yXa, MUHU-
ManbHoe

KnelimMo HOopM Ha Tpy6HOM nyuke

Mnowajb 3aHMMaeMOoro yyacTtka (Lwupm-
Ha XANnHa)

Macca o4HOMN cekuynu

Macca ofHOI cekuuun, 3anosIHEHHOW BO-

foii
Macca Tpy6HOro nyyka
O6wan macca

Macca npu oTrpyske

LvpuHa  Tun gax-

AaHHbIX

13

13

20

10

13

13

13

13

13

13

13

13

20

13
13

13
13
13

HbIX

Epuunubl|'cogepxanue

°C (*F)

*C (*F)

MWHUMYM: MakcUMyMm: 6/10KMpOBKa

OTKpbITUE; 3aKpbITHE; 6/10KNPOBKA

HeT; nosuuMoHupoBaHue, pese TOpMoOXe-
]

Bxop, BbixoA: 06BOA,
fAa;HeT

kMa (136bIT.)
awiM (M36bIT.)]

(byHTOB Ha KBagpaTHbIii

kMa (136bIT.)
aiim (M36b1T.)]

(hbyHTOB Ha KBagpaTHbIi

kMa (136bIT.)
AiM (M36bIT.)]

(byHTOB Ha KBaApaTHbIii

kMa (136bIT.)
Aim (M36bIT.)]

(hbyHTOB Ha KBagpaTHbIi

kMa (n36bIT.)
AiiM (M36bIT.)]

[dbyHTOB Ha KBaapaTHbIii

kMa (136bIT.) KBaApaTHbI

AiiM (M36bIT.)]

(hbyHTOB Ha

kMa (n36bIT.) KBagpaTHbIi

AtolM (M36bIT.)]

(tbyHTOB Ha

kMa (M36bIT.)
AoliM (M36bIT.)]

(byHTOB Ha KBaApaTHbIi

Na;HeT

M (cbyT)

Kr (PyHT)
Kr (pyHT)

Kr (pyHT)
Kr (pyHT)
KT (yHT)
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OkoH4aHue Tabnuubl B.1

,ul,_:::ebt)x OnucaHne :J;Him:f Tm:b,?xaH- Enunnubi/cogepxanmc
1 2 3 4 5
233 MpumeyvaHus 100 c
234 P 100 c
235 * 100 c
236 » 100 c
237 * 100 c
238 * 100 c
239 » 100 c
240 TexHuyeckne TpeboBaHUA 3akasunka 100 c
241 HopMbl NpoekTUpoBaHWA cOCyAOB, pa- 50 c
6oTalW X Noj AaBneHnem
242 KOHCTPYKLMOHHbIE HOPMbI 1 NpaBunia 50 c
243 BocnnameHsiouasncs cpega 3 c fa. Het
244 CmepTenbHO onacHas/TokcnyHas cpea 3 c Aa. Het

B.2.2.4 Kaxpgoe none AaHHbIX B HAcCToAW el cneyndukaunn xapakTepusyeT, KaKiucnoBoe nose, nose Lenoroync-
na. none Aatbl UKW 3HAKOB, YTOGbLI 06/1eryaTtb 06paboTKy AaHHbIX Nporpammoi nonyyartens. Tunel noneii npuBefeHsbl B
Tabnuue B.1. rpada 4:

a) C — none 3HakoB. Ero cogepxumbim ABnsatTca 3Hakn ASCII (10] oTO go 127.

b) O — none patbl. faTel npeacTaBnawTca B dopme YYYYMMDD (YYYY o6o3HavaeT rogq. MM — mecsy, a
DD — pgeHb. Hanpumep. 1anpens 1996 r. o603HavYaeTcsa kak 19960401).

c) | — none yenbix yncen.

d) N — uncnosoe none. Ero cogepXMmbiM ABAAIOTCA YNC/TOBbIE 3HAYEHUSA, BbIPAXEHHbIE LLe/IbIM YNC/IOM, NJiaBalo-
e necaATMYHOK 3anaToll UNK B 3KCNOHEHLManbHON opme.

[laHHble, He NoAXoAsWME NOJ yKa3aHHble TUMbI, HE MOTYT 6bITb NPaBUbHO 06paboTaHbl NporpamMmoii nonyyaTens.

B.2.2.5 EguHULaMKU U3MEPEHUA ANA YUNC/OBbIX AAaHHbIX ABNATCA efuHNLbLI cucTeMbl CU (e4MHULbI, NPUHATbLIE B
CLWA. paHbl B cko6Kax), KOTopble NpuBeaeHbl B rpace 5 Tabnuuybl B.1. HeilTpanbHblil haiin 40/KEH COOTBETCTBOBATH
OfHOW N3 3TUX ABYX cUCTeM Mep. [laHHble N0 HoMepoMm 3. «CucTema euHNUL», ONPeaenstoT CUCTEMY MEP. UCNONb3YEMYHO
B HeliTpansHoM chaiine.

B.2.2.6 [laHHble 0 TUMe 3HaKOB, KOTOPble MMEIT XOPOLIOo onpejefieHHble ONuuK, A0/KHbI COOTBETCTBOBATbL 06Leit
HOMeHKnaTtype, 4yTo6bl UX Nerko morna o6paboratbh Nnporpamma nonyyatens. Brpade 5 Tabnuubl B.1 npueegeHa HOMeH-
KnaTypa aTux noneii gaHHbIX. Kaxaas onyus B aToii rpade oTAeeHa 3HaKOM TOUKM € 3anAaToit (0.»). Hanpumep, npusapHoii
hnaHew c BbICTynarWweid yn1oTHUTENbHONR NOBEPXHOCTbLIO B JINCTKE TEXHNYECKMX XapaKTePUCTUK MOXHO 0603HavYaTb MHO-
XEeCTBOM pa3/inyHbiX CNOCO60B. UTO6GbI 06/1€r4nTh NpaBuUIbHYI0 MHTEPNpeTaLyuio NnporpamMmmMoii nonyyaTtens, otnpaBuTenb
MOXeT NCNoNb30BaTb B HEWTpanbHOM haiine obmeHa gaHHbIMU TepMUHONOTMID «RFWN* — no nepsBbiM 6ykBam aHrnunii-
CKOTOHa3BaHWA NpUBapHOro hiaHua ¢ BbiCTynarww el yn1oTHUTeNbHOW NOBEPXHOCTLIO C 6YPTUKOM (HOMep nonsicnpaBoy-
HbIX AaHHbIX 94). ECNn flaHHble OTNpPaBUTENIA HE COOTBETCTBYIOT HU O[HOI N3 yKa3aHHbIX ONLUIA, COAepXKaHUe NONA HYXHO
ycTaHoBUTb Ha «OTHER» (Apyroe) v BbiBECTV ONUCaHWe B OAHO U3 NOMei ANA NPpUMeYaHunid.

B.2.2.7 KaxAblii HOMeEP N34enna unm NMCToK TEXHUYECKUX XapakTepucTuKk uMeeT CBON COGCTBEHHbIV HEATPaNbHbI
aiin gns obmeHa gaHHbIMU.

B.2.2.8 Mcnonb3oBaHue cTaHAAPTHbLIX YCNOBHbIX 0603HAYeHU AN UMeH haitnoB MUHUMU3NPYET BO3MOXHOCTb
ay6nuposaHusa umeH aiinos n o6neryaet ngeHTudurkaynio cogepxanus daiinos. MNMpasuna ycnoBHbIX 0603HaYeHMI
UMeH ONA HeliTpanbHbIX alinoB o6MeHa faHHbIMU A0/MKHbLI 6GbITb COrlacoBaHbl CTOPOHaMU, KOTopble o6meHnBalTCA
fAaHHbIMU. OHAKO PEKOMEHAYIOTCS HUXENPUBEAEHHbIE NpaBuia yC/I0BHbIX 0603HaYeHNt, NOCKONbKY OHU NoAAepXuBa-
I0TCA MHOTMMMW ONepaLuoHHbIMK cnucTemamu. NMpaBuna ycnoBHbIX 0603HaYeHNn 0CHOBaHbl Ha npaBunax DOS. koTopble
fonyckalT UMeHa J/INHOW 40 BOCbMM 3HAKOB C TPEX3HAUYHbLIM PaCLIMPEHUEM:

a) oT 1 40 6 3HaKoB Ans HOMepa u3genuns. Ecnm Homep ANnHHEe, NCNONb3YT nocaeAHne 6 3HaKoB, Ucknyas
aeducel, 3anaTtble nap.

b) + 13HaKANs HoMepa U3MeHeHus;
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c) +1 3HaKAnNa NopsAAKOBOro HOMepa, Hanpumep naeHTUdKaTopa aibTepHATUBHOTO NpoekTa. Ecnv Takoro nopsa-
KOBOTo HOMepa HeT. cTaBAT 0 (HoNb);

d) <

e) «3-3HayHOoe MHeMOHWYeckoe paclpeHne, o603HavallLee NMa oTnpaBuTens.

Hanpumep, ecnu nponssoacTeeHHan komnaHna ABC nocblnaet HeliTpanbHblii paiin o6MeHa faHHbIMU KOMNaHun X
N OH COLEPXUT AaHHble no nsgennio 20-E-43089. n3ameHeHUe NUCTKA TEXHNYECKNX XapaKkTepucTuk B. To nms chaiina 6yget
E43089B0.ABC. Ecnu komnaHua ABC nocblnaeT Takke HOMeEp afibTEPHATUBHOIO NpoeKkTa 1 4NA TOro Xe Homepa nsgenus
1 U3MeHeHus, To Homep halinaana Hero 6yaet E43089B1.ABC.

8.2.3 MN3meHeHna popmaTta HelWTpanbHOro haiina Ansa o6mMeHa faHHbIMUY

B HacTosiwen cneundukaymm onpegeneHa sepcua 1.0 dpopmata HeliTpanbHoro daiina ana o6MeHa gaHHbIMU. B
none faHHbIX HoMep 2 «Homep Bepcun hopmarta daiina» B HacToslwee BpemMs ykasbiBaeTca V1.0. Kaxgoe nsmeHeHue
HacTosiwel cneundukaynn 6yaet uMeTb CO6CTBEHHbIN yHUKaNbHbI HOMep Bepcuu hopmata haiina. OTBETCTBEHHOCTb
3anofaepxaHne COBMeCTUMOCTHN € nocneAHel Bepcueli popmaTta HeCyT CTOPOHbI, 0GMeHUBalOWMNECH AaHHbIMU.

Mpunoxexnune C
(pekomeHnpgyemoe)

MOATOTOBKA annapaTtoB C BO3AYWHbIM OX/IAXAEHUEM K 3KCNayaTayuu a sSUMHUA nepuog,

C.1 O6uwue NnonoxeHus

C.1.1 O6nacTb npuMeHeHuns

BHacTosiLeM NpUN0OXeHNN NpeAcTaBeHbl KOHCTPYKTUBHbIE 0COBGEHHOCTN NApyrne PakTopbl, KOTOPbIE€ BHOCAT CBO
BK/af a yAoBNeTBOpUTEIbHOE (DYHKLMOHUPOBaHWEe annapaToB C BO3AYLWHbIM OXNaXAeHNeM, aKCNayaTupyeMbiX Npu HU3-
Kol TemnepaType BXOAHOro Bo3jyxa. [laHHble, OTHOCALWMECHA K KOHCTPYKLMOHHBIM MaTepuanam u mepam 6e3onacHocTu,
CBA3aHHbIM C HAKOM/IEHUEM CHEra U Nbfa, Clofja He BK/TIOUYEHbI.

C.1.2 TepMWHbI nonpeaeneHus

Ncnonb3yemble Ans nHopMaLum B HaCTOALWEM NPUMOXKEHUN TEPMUHBLI NpUBeAeHbl B NyHkTax C.1.2.1 — C.1.2.10.

C.1.2.1 noAroToBKa K akcnayaTtauuu B 3uMHUiA nepuoj: ObecnevyeHne KOHCTPYKTUBHbLIXOCOG6EHHOCTEN. npoue-
AYp UNu cucTem ANs annapatoB C BO3AYLWHbLIM OXJaXAeHNeM, HanpaB/ieHHbIX HA YyCTPaHeHNe HapyLlleHuid, CBI3aHHbIX C
TEXHONOTMYEeCcKoW cpefoit N NOABNAKLWMNXCA B pe3ynbTaTe HU3KOW TemnepaTtypbl BXOAHOro Bo3ayxa. Mpo6nemsbl, cBA3aH-
Hble C HM3KOW TemnepaTypoii BXOAHOTO BO3/AyXa, BK/1lOHAIOT 3aMep3aHue cpefbl, OXNaxAeHne ee 40 TOUYKM 3acTbiBaHNS,
o6pa3oBaHue napaduHa, o6pasoBaHne rnapaToB, NaMUHapPHbIA NOTOK, a TAKXE KOHAEHCAL M0 B TOUYKE POChl (HTO MOXeT
VHULMNPOBAaTbL KOPPO3NI0).

C.1.2.2 BXxOoAHO BO3AYyXx: ATMOCHEpHbI Uan okpyxatoLwmnii Bo3gyx, KOTOpbIi nocTynaeT B TENJ1I006MEHHUK C BO3-
AYWHBIM OXNaxaeHnem.

C.1.2.3 BbLIXOAHOW BO3AYX: B03ayx, BbIXOAAWMNA U3 TEN006MEHHIUKA C BO3YLWHbLIM OX/1aX/jeHnem B atmochepy.

C.1.2.4 peunpKyNnAUNOHHBLIA BO3AYyX: Bo3Ayx, KOTOpbI npolwenyepe3 TPy6HbI Ny4Yok MHanpaBnseTca 4na cme-
WNBAHUA C BXOAHbIM BO3yXOM AN €ro nojorpesa.

C.1.2.5 BHewHAA peunpkynauusa: lMpouecc, BKOTOPOM MCNOJb3YIOT BHEWHWUII BO3AYX0BOA, NPOBOAALUI peynp-
KYNALVOHHbI BO3AYX 4N CMELINBAHNA C BXOAHbIM BO3/lyXOM U €ro nogorpesa.

C.1.2.6 BHYTpPeHHAA peumpkynauua: Mpouecc, B KOTOPOM UCNONb3YIOTCA BEHTUNAATOPbI (BO3MOXHO, C Xansn)
ANA peunpKkynaummn Bo3ayxa oT 04HOI YacTu TEXHOI0TMYEeCKOro TpyGHOTo nyyka K Apyroi yacTu.

C.1.2.7 mmHuManbHas pacyeTHas TemnepaTypa BO3Ayxa: YkasaHHas TemnepaTtypa BXOAHOro BO3jyxa, Ha
OCHOBE KOTOPOi 6yAeT Npon3BOAUTLCA NpUCNocob6aeHne K akenayatayun B 3MMHUIA nepuog.

C.1.2.8 kpuTHyeckne TemnepaTypbl TeXHONOTMYECKOro npouecca: TemnepaTypbl, CBSi3aHHble C BaXHbIMU
usnyeckumn cBoiicTBaMM NOTOKA TEXHONOTMYECKOW XMAKOCTW, Takne kak TemnepaTypa 3amep3aHus, Temnepartypa
3acTbiBaHuA, Temnepartypa NnOMyTHEHUA, Temnepatypa o6pa3soBaHnsa rnapaTos U ToUKa pochl.

C.1.2.9 yka3aHHas MUHUManbHas Temnepatypa CTeHku Tpy6bl: KpuTuyeckas TemnepaTypa TEXHO/IOTUYECKOTO
npouecca nc 3anac HajexHocTu.

C.1.2.10 3aWunTHbI/ 3kpaH: BepTukanbHblii 6apbep, pacnosiOXEHHbIV Bbile WAW HUXE annapaTta ¢ BO3AYWHbIM
oXnaxAeHnem u MUHUMU3NpYyLWKnii acpekT Bo3gencTens seTpa.

C.2 Npob6nemHble o6N1acT NOATOTOBKMU K 3Kcnayatauum 8 3MMHUI nepuog

C.2.1 O6buwue nonoxeHns

Llenu aToro nyHkTa cneaytouime:
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a) onpeaennTb NPUYNHLI HEO6XOAUMOCTM NPUCNOCO6GNEHNA TENT006MEHHNKOB C BO3/YLWHbLIM OX/1aX/AEHNEM K 3KC-
nayatayuu B 3MMHWIA Nepnoa:

b) HamMeTuTb 06w Me TpeboBaHNA X MPOEKTHbIM JaHHbIM N0 NPUCNOCOBAEHNI0 K aKCNAyaTauunm B 3UMHWUI nepuog n
pekoMeHAauuu no o6ecneyeHmnto Taknx AaHHbIX:

C) npoaHanu3upoBaTb TENN0BbIE NOTepu nobume npobneMHbie o6nacTu.

d) ycTaHOBWUTb KATEropuun TEXHONOTMYECKUX NPOLLECCOB, KOTOPbLIE MOTYT NoTpeboBaTh NPUCNOCO6GEHNA K aKCnaya-
Tayum B 3MMHUIA Nepnoj, a Takke yCTaHOBUTb 3anachl HafeXHoCTN ANA Kax Ao kaTeropuu.

C.2.2 TpUYNHBI NOATOTOBKMW K 3KCNAyaTauuu B 3SUMHUIA nepuog,

MopgrotoBka 060pyA0OBaHMA K 3KCNyaTauny aSMMHNIA Nepnoj HanpaBaeHa HaTo. YUTOGbl NogAepXnBaTb TemnepaTy-
py CTeHOK Tpy6 Ha 3aaHHOM MWHWMAa/IbHOM YPOBHE WM Bbille ANA NpeAoTBpaLleHNs HapywWweHuii B xoae akcnayataynu.
3afaHHas MUHUManbHan TemnepaTtypa CTEHOK Tpy6 — 370 TOouKa, B KOTOPOV Temnepatypa CTeHOK Tpy6 npubnnxaeTrcs K
KpUTUYecKoii TemnepaType TEXHONOTMYECKO cpebl. Kputuyeckne Temnepartypbl TEXHOIOTMYECKOTO NpoLecca BkawYvaT
TemMnepaTypy 3amep3aHus, 3acTbiBaHnA, napaduHusaynn. o6pasoBaHna ruapatos, TOUKY POCbl (ECNN KOHAEHCAaL A Bbl3bl-
BaeT KOPPO3Wi0), a Takxe N6YI0 APYyrylo TemnepaTypy, NPy KOTOPO BO3HMKAIT 3KCNyaTaLMOHHbIe TPYAHOCTW.

C.2.3 O6wune Tpe6OBaHNA K NUCXOAHbLIM aHHBIM ANSA NPOEKTUPOBaHUSA

MpoeKTUPOBLLUKY AO/MKHbI 6bITb NPEAOCTAaBNEHbl M ONPeesieHbl Cefylolne JaHHble.

a) 3ajaHHas MMHMManbHas TemnepaTtypa CTeHKU Tpy6bl, KOTopas f0o/XHa BK/loYaTh 3anac HagexHocTu (cm. C.2.7);

b) MUHMManbHaa pacyeTHas TemnepaTypa BO3ayxa;

C) BCe anbTepHaTWBHble NapameTpbl npouecca, B TOM 4ucae paboTa CO CHUXKEHHbIM pacxoAom (Mpu HemnosHoi
Harpyske);

d) pacueTHas ckopoCTb BeTpa u npeobnajatwliee HanpasfieHne BeTpa,;

e) Ha/suyue napa uau Apyroro MCToYHuKa Tenna ANs nycka B XonoAHyt norogy. (Ecnu nmeeTtcs nap. Heo6xoA4umMo
yKasaTb faBneHue napa).

C.2.4 Tennosble noTepn

Mpu onpegenennn Tpe6oBaHWii K HarpeBaTe/ibHOMY 3MeeBUKY CleAyeT yuyuTbiBaTb B/WSIHWE TEN/0BbIX NOTEPb
(BCNeacTBMe TENONPOBOAHOCTMU U KOHBEKLMMN, YTEUKN YEPE3 XKanto3n n eCTECTBEHHON TAIN) Ha TeMnepaTtypy CTEHOK Tpy6
BO BPeMs Nnycka, 0CTaHOBa U B PE3ePBHOM pexume.

C.2.5 O6wmne npobnemHble o6nacTtun

BbixogHaa Temnepatypa cpefbl 414 1106070 pAga n060ro xoga MoxeT 6biTh He paBHa cpe/jHell BbIXOAHOW Temnepa-
Type cpefbl 4N AaHHOro xoaa. Bo nsbexaHne BO3HNKHOBEHWS Npo61em BO BpeMs akcnayaTtauum npu onpegeneHun MuHu-
ManbHOW TemMnepaTypbl CTEHOK TPYObl BLIXOAHYIO TemnepaTypy ANA KaXxA0ro psajga caneyeT pacCunTbiBaTb OTAEMNbHO.

[ns oTBETCTBEHHbIX MPUMEHEHWI I MOXET GbliTb XenaTe/lbHbIM MOCTOAHHO KOHTPONUPOBATh TemMnepaTypy CTEHOK
Tpy6 B camoil X0N0AHOI 30He. 1N 3TOr0 MOXHO B KPUTUYECKNX TOUYKAX YCTAHOBUTL TEpMOnapsbl.

HenpaBunbHoe pacnpefjefieHne TEXHONOTMYECKO cpe/ibl UK BO3AYLWHOIO NOTOKA Tak)Ke MOXET Bbl3biBaTb Npobie-
Mbl. KOTOpbI€ CefyeT yYnTbiBaTb NPU NPOEKTUPOBaHMM 060pyA0BaHUSA.

C.2.6 Kateropuu npo6nem

C.2.6.1 Ob6uwwne nonoxeHuns

BonbWWHCTBO NPpo6eM, CBA3aHHbIX C NPUCNOCOGNEHNEM K 3KCnayaTaunum B 3MMHUA nepuos, OTHOCUTCA KOAHON 13
cneaywwnx KaTeropuii:

a) kateropua 1 — Boga upasbaBneHHble BOAOW pacTBOpPbI;

b) kaTeropus 2 — npo6aeMbl C KOHAEHCaToOpaMu napa NoHON KoHAeHcaLnn.

c) kateropua 3 — npo6semMbl C KOHAeHcaTopaMy napa YacTUYHOI KOHAeHcaluu;

d) kaTteropua 4 — npo6nemMbl C KOHAEHCaL el TeXHONOTMYeCKNX cpej, KOTopble cogepxaT BOAAHOW nap C HEKOH-
AEHCUPYIOLWNMUCA KOMMOHEHTAMU NN 6€3 HUX;

e) kateropusa 5 — npo6nembl C BA3KMMU Cpegammn ncpejaMu ¢ BBICOKUMU TeMnepaTypamMu 3acTblBaHNA:

f) kateropus 6 — npo6nembl, BO3HMKalOLW e BCNeACTBME 3amMmep3aHns, 06pa3oBaHnsa ruapaTos, a Takke Kopposuu,
BbI3bIBAEMO KOH/JEHCATOM.

3TN KaTeropuu n cBA3aHHble C HAMU TUMWYHbIE ClydYaun, BO3HMKAKOLWME NPWU 3KCNayaTayun, ONMCbIBAIOTCA B MyH-
kTax C.2.6.2 — C.2.6.7.

C.2.6.2 Kateropnsi 1 — Boga u pasbaBieHHble BOAON pacTBOpbI

Bopa v pasbaBneHHble BOAOW pacTBOpbl BTpy6ax MMeET BbICOKME KO (DMLUMEHTLI Tennonepegaymn, 4To NPMBOANT K
CpaBHUTENIbLHO BbICOKMM TEMNEpaTypam Metasisia CTeHOK Tpy6. Korga npucyTCTBYOT 3T XU/AKOCTU, MOXHO MCMNO/b30BaTh
npocTble CUCTEMbl MPUCNOCO6GNEHNS K IKCNNyaTaunu B 3MMHUIA Nnepnof, Takme kak CUCTeMbl perynpoBaHusa BO3AYLWHOIO
noToka. Myckn ocTaHOB NP 3KCTPEMAasbHO HU3KUX TeMNepaTypax MoryT noTpe6oBaTb 4ONONHUTENbHbLIX Mep.

C.2.6.3 KaTeropns 2 — KoOHAeHCcaTOpPbl Napa NOJIHON KOHAeHcauuu

B oaHOX00BbIX KOHEHCcaTOopax napa NoaHO| KOHAeHcaLMm MoXeT BO3HMKaTb 06paTHbI NOTOK Napa 0T BbIXO4HOTO
KOHLLa BepXxHuUx (6onee ropaumx) pagos Tpy6 B BbIXOAHOW KOHeL, HWXKHUX (6onee X0NoAHbIX) psigoB Tpy6. 370 06bIYHO Npu-
BOAUT KTOMY, UTO HEKOH/JEHCUpPYyeMble 3arpasHsaiLLMe BelecTBa CO6upaloTcsa BO3Ne BbIXOAHOTO KOHLA 60/1€e XON0AHbIX
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Tpy6. MpUCYTCTBME HEKOHAEHCUPYEMbIX BELLECTB NPUBOAUT K yXY/LWEHUIO 3(PPEKTUBHOCTMN, a TAKXKE K Nepeoxnax4eHunto n
BO3MOXHOMY 3aMep3BHUIO KOHJeHcaTa B 60/1ee X0104HbIX Tpy6ax. MoXxeT Takke NpoucxoanTb KOPPO3na.

B HEeKOTOpPbIX yCTaHOBKaxX KOHKPETHbIVi HABOP yCN0BUIi Bbi3biBaeT 06pasoBaHune ceuweli CTeHoK Tpy6. Kopposus npo-
MNCXOANT BO3/1e BbIXOAHOTO KOHLA HWKHNX (6onee X0NoAHbIX) paaoB Tpy6. B Takux cnyyasx Bcerga npucyTcTByeT NnoBTOpA-
OWNACA CTYK NN W enKawwuii Wwym. Tak HasbiBaeMble rujpabBnnyeckue yaepbl. Henonagku, KoTopble NPoOUMCXoAdT BO
MHOTMX MecTax, UMelT cieaytome obuue xapakTepucTUK YCTAHOBOK:

a) OAWH X0p CYeTbipbMs UK 60n1eB pagamMmu Tpy6 HapyxHbIM gnameTpom 25.4 mm (1 groiim) u anuHoii ot 11 go 16 m
(36 — 52 chyTa).

b) AaBneHue napa Ha Bxoge ot 0 4o 170 kMa (M36bITouHOE) (0 — 25 dhyHTOB Ha KBajpaTHbIii At0M).

Koppo3una nponcxoauT oueHb 6bICTPO, BTeYEHME NepBbIX CYyTOK aKcnayatayum, B Tpy6ax c ToNWmHOW cTeHoK0,89 Mbl
(0.035*) 1 MmeANeHHO, NPUMEPHO Yepes3 Tpu Mecsua, B Tpybax c TONWMHON cTeHok 2.11 mm (0,083*). CKkopoCcTb KOppoAupo-
BaHWA. Kak npejcTaBnseTcs, CBsidaHa C CUNOI rTMapaBAMYeckoro yaapa.

Mepbl Ana npefoTBpaLLeHUA TaKoro Tuna HemcnpaBHOCTER HanpaB/eHbl HA CHUXEHNEe NN UCKNoYeHne 06paTHOro
notoka napa B 6051ee Xono4Hble Tpy6bl. Hanpumep, B YeTbIpeXPAAHOM O[JHOXO/0BOM KOHAEHCATOpe A0CTaTOUYHbIM Npes-
cTaBnseTcs orpaHuyeHne anuHbl Tpy6 BennunHoii, B 360 pa3 npesbiwatruiei guametp (Hanpumep, gnvHa 9 m (30 hyTos)
ANA Tpy6 HapyXHbIM AnameTpom 25.4 MM (1')]. AnbTepHaTUBHbIN METO/, 3aK/04aeTCcsa B pa3ie/leHnn 3aJHero Konnekropa
HauyeTbipe Hecoo6L alLWNXCcs oTceka, NPUYEeM KaxAblii 0TCEKA0/KEH UMeTb CBOM ApeHax. Elle oAHUM MeTOA0M ABNsieTCA
MCcnonb3oBaHWe [poccefibHbIX Waib Ha Bxogax B TPybbl, 0oAHAKO 3Ta Mepa MOXeT 6biTb 3 (EKTUBHOW He nNpu BCex
3HayeHnAx pacxoja.

C.2.6.4 KaTteropusa 3 — KOHAEHCATOpPbl Napa 4YacTUYHO KOHAeHcaunn

B TexHONormuyecknx notokax kaTeropuu 3 KONMYeCTBO BbIXOLHOTO Napa A40CTaTOYHO BENINKO, YTOObI He Bbi3biBaTb
o6paTHOro MoToKa, U Nap HenpepbiBHO BbIXOAUT U3 BbIXOAHbIX KOHLOB BCEX Psf0B Tpy6. KonnyecTBo BbIXOAHOTO napa
o06bluHO cocTaBnsieT oT 10% a0 30% maccoBbIX OT NO/THOTO BXOAHOTO pacxofa. BeixogHble konnyecTsa Huxe 10% macco-
BbIX XapaKTepHbl /11 KOHEHCATOPOB KaTeropuun 2. ToYHOE KO/IMYeCTBO BbIXOAHOTO Napa ycraHaBinBalT NyTem pacyeTos
C yyeTOM pexuma paboTbl NpM MUHUMANbHON OKpyxatLleii TemnepaType. Ecnn pacyeTbl nokasbiBalT, YTO 06paTHOro
notoka He 6yfleT, TO MOXHO UCNONb30BAaTb NPOCTbIE CUCTEMbI MPUCNOCOBNEHUA K IKCNyaTauumn B 3SMMHUIA Nepuog, Takue
Kak perynnpoBaHue BO3AYLHOro noToka. Ecnm pacyeTbl Noka3biBalT, 4TO 06paTHbI NOTOK6YAeT BO3HUKATb, HE06X04NMbI
CUCTEMbI 3alUTbl OT CUCTEM YMEPEHHOR CTOMMOCTUN 40 JOPOTUX.

C.2.6.5 KaTeropus 4 — KoHAeHcauuns TEXHONOTUYECKUX CPpef, cogepxalinx nap C HEKOHAeHCUpyrWwWnMnca
KOMMOHEeHTaMu nnun 6e3 Hux

Kateropusa 4 agnaetca npofomkeHnem kateropumn 3. Bkateropumn 4 oco6oe BHUMaHne o6palyeHo Ha BAMAHUE Apyrux
KOHEHCUPYEMbIX BeLW,ecTB Ha TemnepaTypy CTEHOK TPy6. 1A TOYHOI OLEHKN TemnepaTyp CTEHOK TpY6 1 TexHonoruyec-
KO cpefbl CylL,ecTBEHHO BaXHO NPOrHO3MpoBaHNe pexuma noToka Ha Tpy6HOI cTopoHe. PaccMoTpum, Hanpumep, NoToK,
cojepxalnii nap. KOHAEHCUPYLWKNECA YINeBoA0pPOAbl U HEKOHAEHCUPYIOLLMeCA KOMNOHEHTLI. Ha BXofe KoHAeHcaTopa
MOXeT Cyl,ecTBOBaTb KOMbLEBOM NOTOK, T.€. HA XO/I0AHOW CTeHke TPy6bl (hOPMUPYeTCHA KOMbLO YIN1eBOA0POA0B, KOTOpoe
OKpyXaeT TeKyL\ii No LeHTpy ras. Ha BbIxoje KoHAeHcaTopa MoXeT 06pa3oBbiBaTbLCA CIOUCTLIN NOTOK, Ae BOAA U XKUKue
yrneBofopoO/bl BbiTEKAIT U3 HWXKHEW YacTu Tpybbl, a nap KOHAEHCUPYeTCA Ha ee BepXHei yacTu. Mpu Takux ycnoBusax
06bIYHO PEKOMEHAYIOTCSA NMPOCTblIe CUCTEMbI MPUCNOCO6NEHUA K IKCNAyaTauum B 3SMMHUIA nepuog.

C.2.6.6 KaTeropna 5 — BfA3kMe cpefbl Mcpeabl CBbICOKOW TeMnepaTypoil 3acTbiBaHUS

Korpa Bsizkas XWAKOCTb TeYeT Yepe3 HEeCKO/IbKO napassie/ibHbiX X0A40B, /10Ka/ibHble HEPABHOMEPHOCTU OXJTaXAeHus
MOTYT Bbl3blBaTb PE3KOE CHUKEHWNE CKOPOCTN B HEKOTOPbIX U3 XOA40B, N0 KOTOPbIM UAET NOTOK. DTO ABNEHNE Ha3blBaeTCA HecTa-
LMOHapHbI/i NOTOK. HecTaunoHapHbIii NOTOK BO3HUKAET, KOraa Nnpv onpeAeneHHblX yCNoBMAX 06beMHO BA3KOCTW BA3KOCTU Y
CTEHOK 1 nepenaj AasfieHus, yBennyeHve nepenaja gasneHus, Bbi3BaHHoe 60/1ee BbICOKO BA3KOCTbIO (BCNeACTBME 40N0N-
HUTENLHOTO OX/TAX/EHUSA, KOTOPOE CTAHOBUTCA BO3MOXHbLIM NpK 60/1€€ HU3KOW CKOPOCTU), KOMNEHCUPYIOT YMEHbLIEHMNE nepe-
naja Aas/ieHUs, Bbi3biIBA€MOE NOHMKEHNEM CKOPOCTU. DTO MOXET NPONCXOAUTb TO/TbKO NPW TAMWHAPHOM MOTOKE Cpefbl.

Mpy BO3SHNKHOBEHUN HECTAaLMOHBPHOIO MOTOKA CKOPOCTW B NapannenbHbix Tpy6ax 04HOro xofa MOryT oTAn4YaTbcs
APYr OT Apyra B cOOTHOWweHNN ao 5:1. B pesynbTaTte o6wunit nepenaj AasB/ieHns Ha TPy6HOI CTOpPOHE TeNI006MeHHNKa
MOXeT noBblwatbcsA 40 100%. a TENN00TBOA MOXET yMEHbLLWNTLCA J,0 MeHee Yem 50 % Toro, KoTopblii 6bin1 6bl BO3MOXEH
npv paBHOMEPHOM pacnpejeneHnn cpefbl Mexay Tpy6HbIMU XxoAamMun. To HENPaBUIbHOE pacnpejeneHne NoToka ABNA-
eTCA OCHOBHbIM (PaKkTOPOM BO MHOTUX Cayyasax yxyjweHus pabounx xapakTepucTuk oxnagutenei Baskux cpej un cpef c
BbICOKO TemnepaTypoil 3acTbiBaHUSA.

B HacTosiulee BpeMa Cyu ecTBYIOT INlWb 06 Me pekomeHaaumnm, kak n3bexartb TaKoro HenNpaBuAbLHOTO pacnpejene-
HUA. 3TN pekoMeHJauun cneayoune:

a) o6bemHasa BA3KOCTb TEXHOIOTMYECKO cpebl Npyu TemnepaType, UMeloL el MeCTO Ha BbIXOAE, HE J0/KHA NPeBbI-
waTtb 50mMa c¢(50cl).

b) OTHOWeEHNE BA3KOCTN Y CTEHOK K 06 EMHON BA3KOCTN HE AO/IKHO nNpeBbiwaTb 3:1.

Oco6oe BHUMaHWE Kaknpu NpoeKTUpoBaHuu, Taku Npyu N3roToBeHnn o060pyLoBaHna ANa Takoro tuna cpeacneayet
o6paTuTb Ha cneaylouime AONONHUTENbHbIE (PaKTOPbI:
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a) pacnpegeneHus noToka utemnepaTtyp Ha BO3AYLWHON CTOPOHE A0/KHbI GbiTb Kak MOXHO 60/1ee paBHOMEPHbLIMU.
BHewWwHAA peynpkynsLma TONbKO TOOAHOW CTOPOHE MOXET Bbl3blBaTb HEPABHOMEPHOCTbL BO3YLUHOIO NOTOKA M TEMMepaTy-
pbl BO3AyXa, N0faBaemMoro Ha Tpy6Hble Nyyku.

b) HEO6X0AMMO MMHUMU3NPOBATbL KOMYECTBO BO3AyXa, nayLiero Bo6xos nyyka mexay 60KoBbIMyu pamamu nTpyba-
MU. NpUAEPXUBaAChL MakcumanbHoro 3asopa 10 mm (3/8*). kak ykazaHo B 7.1.1.8;

C) AonycTuMblii nepenag AaB/ieHN i TeXHONOrnYeckoii cpeabl f0XeH 6biTb BbICOKMM. OGbIYHBIMU SABNAOTCS Nepe-
nagbl gasnennin 275 kMa (40 (hyHTOB Ha KBaApPaTHbIA AOWAM) UK BbiWweE:

d) noTok Ha Tpy6HOIi CTOpOHE f0MKeH 6bITb PABHOMEPHO pacnpegeneH a konnekropax. 3To MoxeT noTpebosaTtb
AOMOMHUTENbHBIX NATPY6KOB U/MNN BHELWHe n3onsayun naTpyoKos.

MoryT 6bITb Cy4aun, Korga MOXHO A06UTbCA ycnewHol paboTbl, He cobnopan aTuX pekomeHgauunii. OgHako ecnu
TakoW ycnelwHbl ONbIT OTCYTCTBYET, TO UTHOPUPOBATb UX PUCKOBAHHO. ANlbTEPHATUBHbIE KOHCTPYKLMN, KOTOPble MOXHO
paccMoTpeTb, BK/IIOYAKT HENPAMbIE CUCTEMbI M BO3YX00X/1aXAaeMble TENNT006MEHHUKN C CEPNAHTUHHBIMW 3MEEeBUKaAMU.

C.2.6.7 KaTteropus 6 — TemnepaTtypa 3amMep3aHus, TemnepaTypa o6pa3oBaHus ruagpatoB M To4YKa pPoChl

TexHonornyeckne NOTOKN KaTeropun 6 xapakTepusyTca UCKPETHOW KpUTUYeCKO TemnepaTypoii npouecca. Ans
Takux NOTOKOB pacuyeT TemnepaTyp CTEHOK U TEXHONMOTM4Yeckoii cpeabl 06bIYHO BefeTca NpsaMbiMKU MeTofamMu. B 3aBucu-
MOCTW OT NPOEKTHbLIX YCNOBUIi peKOMeHAYeMble CUCTEMbl MPUCNOCO6EHNA K 3KCNyaTauun a 3MMHUIA nepuofa BkaYalT
BCE MeTofAbl, onncaHHble B C.3.

C.2.7 3anacbl HagexHocTun

B TexHonornyeckmx notokax (cm. C.2.6.2 — C.2.6.7) cyuiecTByeT CTO/IbKO NEPEMEHHbIX, YTO TPYAHO yCTaHaBNN-
BaTb TBEp0e 3HaueHNne 3anaca HafexHocTu (Temnepartypa cTeHkn Tpybbl MUHYC KpUTUYECKaa TemnepaTypa npouecca).

Mpwn oTcyTcTBUM 6ONEe KOHKPETHOW MHdopmaunn 4na onpejenenns Tpebyolweincas MUHUManbHOW TemnepaTypbl
CTEHOK Tpy6 K KpUTUUYECKO TeMnepaType npouecca cieayet npnb6aBnaTb 3HAYEHUA 3anaca HajeXHoCTH.

Ta6nuya C.1— 3anackl HafeXHOCTW 418 pa3/IMYHbIX KaTeropuii NpoLeccos
Kareropusa 3anac HagexHoctn. "C ('F)

8.5(15)
8.5 (15)
8.5(15)
8.5(15)
14(25)
6 11(20)
MpumeuyaHune — OnucaHne kateropuini cm. B C.2.6.

I3 I U SN

C.3 MeToabl NOATOTOBKM K 3KCMAyaTauum B 3MMHNIA nepuop

C.3.1 Cuctembl perynnpoBaHuna BO3AYyWHOIo NoToKa U TemnepaTypbl Bo3jyxa

C.3.1.1 Cuctema A — perynupoBaHue BO3AYLWHOIO NOTOKa

Bcucteme A ansa perynnpoBaHnsa BO3AYLWHOIO NOTOKA 06bIYHO NCMOMb3YIOTCSA aBTOMATUYECKN ynpas/isieMble BEHTU-
NIATOPbLI C PEryINPYEMbIM LWATOM, Kak nokasaHo Ha pucyHke C. 1, u/unv xanto3n c aBToMaTU4eCKUM UK PYUHbIM yNpaBieHu-
eM. Kak nokasaHo Ha pucyHke C.2.

ABTOMAaTWYECKMN yNpasBisieMble BEHTUNATOPbLI C PEryINPyeMbIM LIAroM MMeT cneayowue npenMyu,ectsa no cpas-
HEHUIO CXansu:

a) nyuywee perynmposaHne notoka Bo3gyxa, ob6ecneunBatwuee 60n1ee HyBCTBUTENbHOE perympoBaHne Temnepa-
TYp TEXHO/IOTMYECKOro npouecca ¢ noagaepxaHnem nx Ha yposHe unu B6113n pacuyeTHbIX Temneparyp;

b) 60nee HU3kMe Tpe60OBaHUA K MOLLHOCTM NPV MOHUXEHHbIX TEMNepaTypax oKpyxatoliero sBo3gyxa.

ABTOMAaTUYECKN YNpaBAseMble BEHTUNATOPbI C PErysiMpyeMbiM WaroMm UMeT cneaylolune HejocTaTku.

a) MeHee TOYHOe pery/iMpoBaHne BO3JYLWHOro NOToKa, ecnu Tpebyemblit pacxof Bo3jyxa cocTaBnset meHee 30 %
NosIHOTO pacxoja Bo3gyxa.

b) NOBbIWEHHAsA YyBCTBMTENIbHOCTL K BO3€/ACTBMIO BETPa NMPW HU3KUX pacxojax Bo3jyxa.

Xanwsn umeT cneaywune npemMmylectsa no CpaBHEHUIO C aBTOMaTUYeCKU ynpaBasieMbIMy BEHTUNATOPaMU C
perynmpyembimM Warom:

f) 60/1ee TOYHOe perynmpoBaHie BO3/YyLWHOrO NOTOKa, ecnu TpebyeMblil pacxos Bo3ayxa cocTaBnseT meHee 30 %
NOMIHOTO pacxoja Bo3gyxa.

b) MeHblas HyBCTBUTENIbHOCTb K BO3/Je/iCTBNIO BETPA;

C) BO3MOXHOCTb MOJIHOTO 3aKPbITUA ANA YTEN/eHUa annapaTa npu nycke n ocTaHoBe.

Xanwsn uvewT cnegyouime HegoctaTku:

a) MeHee TOYHOE peryMpoBaHne BO3JYLIHOIO NOTOKa, ecnu TpebyeMblil pacxos Bo3jyxa coctasnsieT 6onee 30 %
NOMIHOTO pacxoja Bo3gyxa;
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b) noTeHunanbHasa BO3MOXHOCTbLOTKA30B pblUyaXHbIX Nepejay BCAeACTBUE HAKONIEHUA CHera, NbAa, Koppo3nuun nnmn

u3Hoca.
MOMUMO cUCTEM, NoKa3aHHbIX Ha pucyHkax C.1 n C.2. BO3AYLWHbIA NOTOK MOXHO PEry/inpoBaTth C NOMOLW, b NPUBO-

[,0B C PeryimpyemMmoi CKkopocTbto. PerynmpoBaHue BO34yLWHOIO NOTOKA NPOM3BOAAT, raBHbIM 06pa3om, 41 perynivposa-

HWUSA TemnepaTyp npouecca, YTo laeT HaVMeHbL Y0 3aWuTy OT 3UMHUX YCNOBUIA.

| — BXO/, TEXHONOTUYECKOW CpeAbl; 2 — BbIXO/, TEXHONIOTUYECKON cpeAbl. 3 — KOHTPONNEP C UHANKaLneil TemnepaTypbl
MpumeyaHune — BosgyxooxnaxaaeMblii TeNN006MEHHNUK MOXET 6blTb C HarHeTaTesIbHOW UAWM OTcacbiBato-

We TAroi.
PucyHok C.1 — Cuctema A — perynnpoBaHue BO3AYLWHOTO NOTOKa C MOMOLLbIO aBTOMATUYECKN yNpaBaseMblX
BEHTU/IATOPOB C Pery/iMpyemMbiM LWarom

1— BXO/, TEXHONIOTNYECKOW CPpefbl; 2 — BbIXOJ, TEXHONOTNYECKO cCpeAbl; 3 — KOHTPONNEp C UHAMKALMEl TeMnepaTypbl
n punmMmevyaHne — BO3,quOOXﬂa)K,qaeMbll7l TEN006MEeHHUK MOXeT ObiTb C HarHeTaTe/IbHO MU OTcacbiBatlo-

WenhTArown.
PucyHok C.2 — Cuctema A — peryiimposaHue BO3[YLIHOIO NOTOKa C NOMOLLbIO aBTOMAaTUYECKN ynpaB/isieMblX BbIXOA-
HbIX Xastl031 N BEHTUNATOPOB C MOCTOSHHbIM LIArom
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C.3.1.2 Cuctema B — perynuposaHue BO3AYLWHOIO NOTOKa C perysMposaHuemMm TemnepaTypbl BOo3gyxa u
MCNONb30BAHMEM OTKPbITON CUCTEMbl BHYTPEHHEe peunpkynayum

B cucteme B aBTOMaTUYeCcky ynpaBnsaeMblit BEHTUNATOP C PeryiupyemMbiM WaroM, pacnosioXeHHblii Bo3ne Bbixoga
TEXHO/IOTMYECKOW cpefbl, U3MEHAET HanpaBeHe BO3AYLWHOro NOTOKa Ha 06paTHOE NPV HU3KOW TeMnepaType BXoAsauiero
BO3JyXa, BO3AYX, HAarpeBWMUACA OT NoToka, uayluero yepes Tpy6bl, NocTynaeT B 30HY Noj TPyGHbIM My4ykom, koTopas
HeCKO/bKO 3aluiieHa oT BO3A4eCTBUA BeTpa BbiCTynaloWnmMm BHU3 BETPOBbIMY l06kamMun. HacTb HAarpeToro Bos3ayxa 3atem
CMelnBaeTCs ¢ BXOASLW MM BO3AYXOM, Kak nokasaHo Ha pucyHkax C.3u C.4. B aToii cucteme nmeeTcs BO3MOXHOCTb HepaB-
HOMEpHOro CMeLNBaHNS BO3yXxa nof TPYy6GHbIM NyYKOoM, M OHa He o6ecneynBaeT HafeXHo AelicTBYlOLW ero MeToa perynu-
poBaHusA TemMnepaTypbl CMELWAHHOTO BO3AyXa Ha BXxoAe. Kpome Toro, BETEP MOXET OKa3blBaTb HEG1AronpuAaTHOE BAUAHUE
Ha LupKynsauuio ropsyero Bosgyxa. CnefyeT BecbMa TlWaTeNbHO BblGUpaTh MexaHuuyeckoe o6opyaoBaHiue, ycTaHaBnmBa-
eMoe Noj BEHTUNATOPOM HNCXOASILLero noToka, Tak kak TemnepaTtypa Bo3Ayxa B 3TOM c/iyyae 60see BblcOKa. [laHHas cuc-
TeMa He ABNSieTCS peKoMeHjalunei Ans BCex cyyaeB, HO OHa YCNELWHO UCMNO/ib30Basiach BTENN006MeHHMKaX, TPebyLwnx
yMEpEeHHOW 3aWmnTbl OT BO34eCTBNA 3UMHUX YCOBUA.

T — BbIKNlOYATENb N0 TEMNeEpaType oOKpyXallje Bo3jyxa. 2 — pefie BepXHero npegena. 3 — pesepcupylouiee pene; 4 — pene
HUXHEro npefena: 5 — TPexx0A0BOW 3MeKTPOMArHUTHbIA NepeknoyaTenb. 6 — BETPOBOM 3KpaH: 7 — KOHTPONNEp C MHAMKaLuel Tem-
nepatypbl

MpumevyaHne — Bce BEHTUNATOPHLI C PEryanpyemMblM Warom MoryT 6bITb aBTOMATUYECKN ynpasnsemb Mu

PucyHok C.3 — Cuctema B — oTcacbiBawlas Tara ¢ OTKpbITO BHYTPEHHel peunpkynsyueii Bosgyxa
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1— BblKNOYATENb MO TEMNEpPaType OKpyXatlollero Bo3gyxa: 2 — pefie BepxXHero npegena; 3 — pesepcupywluiee pene: 4 — pene
Ixuero npegena; 5 — TPexXX0A0BOW 3NEKTPOMATHUTHbI NepekntoyaTens; 6 — BETPOBOW 3KpaH; 7 — KOHTPONNepe UHAUKALUEN TeMm-
nepatypsl

MpumeyaHune — BceBEHTUNATOPBI C PEryANPYEMbIM WATOM MOTYT 6bITb aBTOMATUYECKN YNpaBAseMbiMu

PucyHok CJ1 — Cuctema B — HarHeTaTesnibHas TAra c OTKpbITO BHYTpeHHell peynpkynsuneii sosayxa

C.3.1.3 Cuctema C — perynumposaHue BO3AYWHOIO NOTOKa C perynumposaHnem TemnepaTypbl BO3gyxa u
ncnonb3oBaHueM 3aKpbiTOW CMCTEMbl BHYTpeHHell peunpkynayuu

B cucteme C aBTOMaATMYECKMN yNpaB/isieMblii BEHTUNAATOP C PeryMpyeMbIM LWaroM, pacnosoXeHHbll BO3ne Bbixofa
TeXHOM0rn4Yeckoit cpeabl, U3MeHseT HanpaB/eHne Ha 06paTHOE NPW HU3KOW TemnepaType BXOAAL ero Bo3gyxa, Hanpas-
NAA BO3JYLWHbIA NOTOK BHN3, KOTAa BbIXOAHbIE Xanto3n YaCTUUYHO 3aKPbIThl, kak NOKa3aHo Ha pucyHke C.S. OHOBPEMEHHO
BepTUKanbHble 06BOAHbIE Xaso3n Hag TPYOHbIM NYyYKOM OTKPbITbI M NepeHanpas/isioT HacTb BbIXOAHOTO BO3AyXa Mo ANUHE
TPY6HOTO Nyuka. DTOT BO3AYX Ha/, CTOPOHO HUXHE TArM TPYGHOTo nyyka cMellmBaeTcs C NOCTynawlwnm aTMochepHbIiM
BO3/yXOM. YUepe3 06BO/HbIE Xa o3y HanpaBnsaeTca KOIMYecTBO BO3AyXa, OCTATOYHOE NNl b A TOro, 4To6bl Temnepa-
Typa CMeLaHHOro Bo3Ayxa Haji BEHTUNSITOPOM HUCXOAALero notoka 6bia1a Bbllle 3aJaHHOr0 ypoBHS. B HEKOTOpbIX cnyya-
AX MOryT noTpe6oBaTbCs BETPOBble 06K, PacnosoXeHHble noj TPy6HbIM Nyykom. HepocTaTtok 3TON cuUCTeMbl
3ak/1l04aeTCA BTOM.YTO HEKOTOPble y4acTku TPYGHOTo Nyyka MoryT nogBepratbCcs 4eiCTBUIO HN3KUX TeM neparyp Bo3ayxa B
pesynbTaTe HepaBHOMEPHOTO NepeMelnBaHna Bosgyxa. CneayeT BecbMa TWaTebHO BblGUpaTh MexaHuyeckoe o60py-
AOBaHWe. ycTaHaBNMBaeMoOe Ha BEHTUIATOPE HUCXOASLLEero noToka v noj HUM. Tak kak TemnepaTtypa Bo3jyxa B 3TOM C/y-
yae 6onee BbicOKas. Ta cnctema obecneynBaeT AONONHUTENbHYIO CTENEHb 3ALWMNTbI OT 3UMHUX YCIOBUIA MO CPABHEHWIO C
cuctemamu, onmcaHHbiMn 8 C.3.1.1n C.3.1.2.
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1 — nblkNloyarens No TemnepaTtype okpyxasli el Bo3jyxa.2 — pejie BepXHero npegena.3 — pesepcupytoujee pene; J — peno
HUXHEro npejena; 5 — TPEXXO0/[0BOV 3MIEKTPOMATHWUTHbIN NepekntoyaTens. 6 — YyBCTBUTENbHASA K TeMNepaType KanunnspHas Tpy6-
Ka; 7 — CeneKTOp HU3KOTO N BbICOKOTO laB/eHNsA; B — BETPOBOI 3KpaH <10 XenaHuio 3akasunka); 9 — KOHTponnepe nHankaynei
TemnepaTtypsbl

PucyHok C.5 — Cuctema C — TMnoBoOli annapar c BO3JYLWHbIM OXNaXAEHUEM C HarHeTaTeIbHON TATOM, C 3aKpbITOW
BHYTPEeHHe peuupkynaymneii Bosgyxa

C.3.1.4 Cuctema O — perynupoBaHne BO3AYLWHOIO NOTOKa C perynnpoBaHnemM TemnepaTypbl Bo3gyxa u
MCcnonb3oBaHMeM CUCTEMbI HAPYXHON peynpkynaymum

B cucteme D ropsaunii BbIXO4HO BO3AYX PELUPKYIMPYET N0 BHELWHEMY PeLMpKYy/ISALMOHHOMY BO34YXOBOAY UCMeELWn-
BaeTCA C BXOAALMM BO34YXOM, UMELW UM HU3KYI0 TeMnepaTypy. KonmuecTBo peLupkynsiyMOHHOro Bo3gyxa u Temneparty-
pa CMelaHHOro noToka PerynupyloTca Y4aCTUYHbIM 3aKpbiTUEM BbIXOAHbLIX Xa/lo3n NpU PerynmpoBaHnn BXOAHbIX W
06BOAHbIX Xanto3n. 3Ta cucTtemMa 06bIYHO BKIOYAET MNON Kak orpaxatllyio 4acTb, Tak 4To annapaT nosyvyaeTcs NOHOC-
Tbl0 3aKpbITbIM, 4TO 06ecneynBaeT HajexHoe perynmpoBaHe BXoAsLLET0 BO3AYLIHOMO NoToka. X0Ts TeMnepaTypy TexHo-
NOTNYEeCcKON XMAKOCTU MOXHO perynupoBaTb OAHUM UWb fJeiACTBMEM Xaf3u, [ONycKaeTCA WCNOMb30BaTb Takxe
aBTOMaTUYeCKU ynpaBiseMble BEHTUNATOPbI C PEryinpyemMbiM Warom st 60/1ee TOUHOTO peryimpoBaHnsa TemnepaTypsl
TexHosornyeckoil cpefibl. ABTOMaTUYeCKN ynpaBaseMble BEHTUNATOPbI C PEryNpyeMbiM LIAroM NO3BONAIT TakkKe CHU-
XaTb MOLWHOCTb BEHTU/IATOPOB Npu paboTe Npn HU3KNX TeMnepaTypax oKpyxatL,ero Bosayxa.

Ha pucyHke C.6 nokasaHa peynpkynsayna no o6enm ctopoHam annapara. Hekotopble annapaTtbl MOTYyT UMeTb peLup-
KYNALWOHHbIA BO34yXOBOA TO/IbKO Ha OfHOIW CTOpPOHe. B anbTepHaTUBHOM BapuaHTe PeuupKynsLUOHHbI BO3AYX0BOA
MOXeT 6bITb pa3MelyeH Ha 0A4HOM uUnn o6omx Topuax annapara, 4To6bl MUHUMU3NPOBATL LWNPUHY CeKLUn nnu 4Tobsl obec-
neynsBaTb 3aKpbITyl0 HarpeBaemytlo 30HY ANA KON/EeKTOPOB M MOCTUKOB AN 06CNyXMUBaHWA KonnekTopos. Kpome Toro,
[onycKkaeTcs UCNOMb30BaTh Pas3/iMyHble KOMBGUHALKUN N MecTa PacrnosoXeHWs BXOAHbIX Xasio3un, 4Tobbl o6ecneunBaTb
MaKkcMManbHoe nepemellMBaHne ropsayero u Xon04HOTo BO3/YLIHbLIX MOTOKOB.

JTacuctema o6ecneynBaeT MakCuMasbHYy 3aluUTy OT 3UMHUX YC/IOBUI NO CPABHEHMIO C CUCTEMAMMU, ONMUCAHHBIMU

eC.3.1.1 — C.3.1.3.

65



FOCT P NCO 13706—2006

1— BXOAHbIE Xasio3n; 2 —M06BOAHbIE XKaNo3n: 3 — BbIXOAHbIE Xanio3n. 4 — YyBCTBUTENbHASA K TeMnepaType kanunnspHas Tpy6ka;
5 — ceneKTOPHbI NepekaoyaTenb HU3KOTO UK BbICOKOTO faBfieHns; 6 KOHTPONNEp C UHAUKauneld TemnepaTypbl, 7 — BXOJ TEXHO-
NIOTUYECKOli cpefibl; 8 — BbIXOA TEXHO/IOTMUYECKON cpeAbl. 9 — NauTa nosa UaM Hactuna

Mpumeuanne—0OT50% g0 100% BEHTUNATOPOB AO/IKHbI 6bITb aBTOMATUYECKN YNPaBAAEMbIMUN C PErynpy-
eMbIM Larom.

PucyHok C.6 — Cuctema D — TunoBoii annapaT ¢ BO3JYLWHbLIM OXNaXAEHNEM C HarHeTaTeNbHON TATOM, C HAPYXHOW
peunpkynsuueit Bosayxa

C.3.2 NMpAMOTOUYHbIE CUCTEMBI

B NpsIMOTOUYHbBIX CUCTEMAX OXNAXAEHNE TEXHONOTNYECKOWN cpefbl HAYMHAETCA C HUXKHEro psija Tpy6, KOTOPbIA Haxo-
AUTCA nopd AeiicTBMEeM BXOAALEro BO3Ayxa, U 3aTeM nocTynaeT B BEPXHU PAA. KOTOPbI OMbIBAeTCSA TEN/bIM BO3AYXOM.
Takum o6pa3om, camas xonogHas cpefa o6MeHUBaeTCsi TEN0M C CaMbIM TEMN/IbIM BO3AYXOM, UTONPUBOAMNT K 60/1ee BbICO-
KM TemnepaTypaM CTEHOK, YeM B MPOTUBOTOYHOI cucTeme. TO NO3BOISIET AeNaTb KOHCTPYKLMIO annapaTa ¢ BO3AYLHbIM
oxnaxaeHuem npocTtoit 6e3 cuCTeMbl peLupkynaLumu, eciv TeMmnepaTtypa CTeHOK Tpy6 nogaepxuBaeTcsi Ha ypOBHE Bbllle
3a/laHHOro MUHUMYMa.

OCHOBHbIM HeA0CTaTKOM MPAMOTOYHbIX CUCTEM AanseTcs To. YTo TpebyeTcs [ONONHUTENbHASA NaowWwafb NoBep-
XHOCTU. TaK Kak yMeHblUaeTCa CpeAHUi nepenaj TemnepaTyp Mexay TeXHONOrM4Yeckoi cpefoit n oxnaxganwmum Bo3gy-
XOM.

C.3.3 Tnapgkne Tpy6bl UK yMeHblIEHHadA YacToTa pebep

LNs BA3KUX XKUAKOCTEN U APYTUX XUAKOCTEN, UMELWMX HU3KNe KO3 hLyMeHTbl Tenonepeayn Ha Tpy6HoOI cTopo-
He.TemnepaTtypy CTEHOK TPY6 MOXHO YBeNNYMBaTb, EC/IM YMEHbLIATb KONUYECTBO pebep UNu ncnonb3oBaThb rnajgkme Tpy-
6bl. Ecnu Takum o6pa3om ygaeTcs yaepxkusatb TemnepaTtypy CTEHOK TpPy6 Ha ypOBHe 3aJaHHOTO0 MUHUMYMa UK Bbille, TO
LONONHUTE NbHbIX Mep AN 3aWNTbl OT 3UMHUX YCNOBWiA He TpebyeTcs.

C.3.4 N3meHeHVe NOBepPXHOCTHN Tenaonepegayun

OTBOA Tenna oT TEXHOMOTMYEeCKO XUAKOCTN MOXHO perynnpoBaTb, BbiBOAA TPY6GHbIe Nyykn n3 pab6oTbl, 06bIYHO C
NoMOLLY b0 KNanaHoB, NPU NageHUn TemnepaTypbl OKpyXatLwero Bo3gyxa. Takas cuctema MMHUMU3MPYeT TeN0Bble noTe-
puvnoAaepxuBaeT BbICOKYIO CKOPOCTb cpefbl B paboTalowumx nyykax. bonee Bbicokas CKOpoOCTb cpeAbl BTpy6e NpUBOAUT K
60nee BbICOKOV TemnepaType CTEHOK TPy6bl.
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S heKTMBHOCTL 3TO CUCTEMbI 3aBUCUT OT TOTO, MPUBOANUT MU CHUXEHME NNOWaAN aKTUBHOW NOBEPXHOCTM K NOA-
fAepxaHuio TemnepaTtypbl CTEHOK TPy6 Bbllle 3ajaHHOro MuHuMyma. CnegyeTt npoBepuTb NPON3BOANTENBHOCTL Hacoca n
y6eamnTbea, YTO OHa A0CTATOYHA 41 NOABNALWErOCsA JONONHUTENLHOTO Nepenaja fAaBNeHns.

B03MOXHO, NpUAeTca NpoYUCTUTL HepaboTatLwme Nyykn Tpy6 nnm yaanuts ux cogepxumoe. CTyneHvartblil xapak-
Tep paboTbl TAKOW CUCTEMbI MOXET OrpaHnyYnBaTh ee NpuMeHeHune.

C.3.5 CepnaHTUHHbIE 3MEEBUKN

B cepnaHTUHHON KOHCTPYKLUMN 3MEeBUKa NCNOMb3YIOT O4WNH UM OTPAHUYEHHOE YNC/I0 HEMPEepPbIBHbIX NyTei npoToka
0T BXOJa KBbIX0AY. BcnefgcTBne orpaHNYeHHOro Yucna nyTeil NpoToKa MCnosnb3yoT TPY6bl 601bWworo gnametpa[06bIYHO OT
50 o 150 MM (0T2'006™)]. TPpy6bl MOTYT 6bITb CPEOPEHHBIMMW MW TNAAKAMU B 3@aBUCUMOCTMN OT 3KOHOMUYECKUX cCOOBpaxe-
HWI N 3ajaHHO MUHUMAanNbHOW TemnepaTypbl CTEHOK TPY6, KOTOPYIO HYXHO Bbl4epPXUBaThb.

Ota cuctema 06blYHO TPebyeT 601bLWINX Nepenajos faB/IEHUA, HO Takasa KOHCTPYKLUA YacTo 6biBaeT BbITOAHO ANs
BA3KUX XWNAKOCTE, NOCKONbKY 3leCb Maia Uan 0TCYyTCTBYeT BO3MOXHOCTb HENPaBW/IbHOTO pacnpeaeneHus.

C.3.6 KocBeHHOe oxnaxaeHune

B 06bI4HON KOHCTPYKLMN CUCTEMbI KOCBEHHOTO OXNaXAeHUs (C 3aMKHYTbIM KOHTYPOM M NPOMEXYTOYHOW BOA0I) AnA
oxnaxAeHnsa Texmonornyeckoncpebl MCNONb3YIOT PeLNPKYIALNOHHYIO BOAY BOGbIYHOM KOXYXOTPY6GHOM TENN006MEHHN-
Ke. PeunpkynaumoHHas Boga, B CBOW OYepe/ib, OXlaxjaeTcsa 0 PeryIMpyeMoi Temnepatypbl B TENJI006MEHHUKE C BO3-
AYWHBIM OXNaxjeHneM, B KOTOPOM MCNOMb3yeTcA A0BONbHO npocTas opma peryiMpoBaHWa BO3AYLWHOro MoToka
(aBTOMaATUYECKN yNpaBisieMble BEHTUNATOPbI C PETYINPYEMbIM LWATOM UK XKaNo3n), Ho 6e3cneynanbHbiX MEP 3alnTbl OT
3UMHUX YCNOBWIA. lna oKkpyxatwmnx TemnepaTyp cBbiwe 0™C(32 ‘P)gonyckaeTcs MCNoab30BaTb 06bIYHbI KOHAEHCAT UK
ouMLLEeHHY0 BOAY. 1Na oKpyXawwWwmnx Temnepatyp Huxe unu pasHbix 0 *C (32 ‘F). Bogy cnegyeT cMellaTb C HEKOTOPbIM
KONIMYECTBOM aHTU(pu3a, HanpuMep 3TUAEHTIMKONA, AOCTATOYHLIM AN CHUXKEHUSA TOYKM 3amep3aHusa pacTsopa fo
camoii HU3KOW NporHo3upyemoii TemnepaTypbl BO3gyxa.

3Ty cucTEMY 06bIYHO NPUMEHSAIOT A18 CPe/, C BbICOKOW BA3KOCTLIO WM BbICOKOV TEMNepaTypoii 3acTbiBaHnsa. Cucre-
mMa vMeeT paj NpenMyLLecTs npu paboTe ¢ TakuMu cpefamu:

a) nydywe perynupyetcs Temnepartypa npouecca:

b) MeHblle BEPOATHOCTb HENPAaBU/ILHOTO pacnpejesieHnsa TEXHON0TMYEeCKol cpejbl;

c) nyyuwe o6uas paboTocnoco6HOCTb;

d) Hu3Kue akcnnyaTauMOHHbIe 3aTpaThl.

OfHako Heo6X0AMMO NPOBECTU 3KOHOMUYECKOE CpaBHeHue. Mpumep Takoro cpaBHeHus gaetca 8 C.10.

C.3.7 PaspgeneHue unkna

Mpu aToM nojxoje TeN0BOW LUKN pas3fensaioT Ha ABa OTAeNbHbIX 6/10Ka. [IPOMEXYTOUHYI0 TeMnepaTypy mMexay
6nokamun BbIGMpalT Takum 06pa3om, 4ToObl TeMNepaTypa CTeHOK Tpy6 B BepxHeM 610ke Gbina Bbille 3a4aHHON MUHUManb-
HOll TeMnepaTypbl CTEHOK TPY6 AN BCEro AnanasoHa Temnepartyp okpyxatlwero so3ayxa. BepxHuii no notoky 610k He
TpebyeT yTensieHus, Mepbl 3alUTbl OT 3MUMHUX YCNOBWUIA NPUHNMAIOT TO/TbKO 419 HUXKHETOo No NoToky 6oka.

C.3.8 Kom6uHauum

B 3aBMCUMOCTM OT MUHUMaA/bHLIX TEMMEpaTyp BO3JyXa 1 3alaHHblX TeMnepaTyp CTEHOK TPY6 MOryT oKa3aTbCs 3KO-
HOMMWYECKN NpuUBeKaTeNbHbIMU pas/iniHble KOMGMHALUN MeTOA0B 3awWnTbl, onncaHHbix B C.3.1 — C.3.7. BoT npumepsbl
KOMGUHaLWNI 3alLNTHBIX METOA0B:

a) KOMOGUHALUA NPAMOTOUYHLIX M MPOTUBOTOYHBIX MYYKOB:

b) NMPSAMOTOYHbIE NYYKN FNafKNX Tpy6;

C) pasgeneHune uukna c pasIMyHoON YacToToi pebep B cneayWmnx TpyGHbIX Nyykax, pacnofioXeHHbIX nocneposa-
TeNbHO.

C.3.9 KOHTpONbHO-U3MepuTenbHble NPMGOPLI M aBTOMAaTUKa

C.3.9.1 O6umne nonoxeHus

Ha pucyHkax C.1 — C.6 noka3saHbl TUMNYHbIE CXEMbl OCHALLEHWUSI KOHTPO/IbHO-U3MEPUTENbHBIMU NPpUGOPamMm 1 aBTo-
MaTUKOW cuctem, onnucaHHbix B C.3.1.1 — C.3.1.4. MpepacTaB/ieHHble CXeMbl HOCAT NNWb PEeKOMeHAaTeNbHbIN XapakTep.

C.3.9.2 Cucrema A

TUNMYHOe oCHalleHne KOHTPOIbHO-N3MePUTe IbHbIMM Npubopamu 1 aBToMaTUKo ANA cuctembl A (cM. pucyHkn C.1
1 C.2) COCTOUT U3 AaTunka TemnepaTypbl B NOTOKE CPe/bl Ha BbIXOAE N KOHTpOINepa, KOTOPbI NpUHUMaeT CUrHan oTaaTt-
4yuka 1 nocbinaeT CUTHaNbl Ha OAHO Unn 6onee yCTPONCTB, KOTOPbIE YNPaBAAT BO34YLWHbIM NOTOKOM. 3T ycTpoiicTBa
MOTyT NpeAcTaBnATb CO60W BbIXO4HbIE Xato3n C UCNONTHUTENIbHBIM MEeXaHW3MOM, BTY/IKW aBTOMAaTUYeCKN ynpaBaseMblx
BEHTUNATOPOB C PErY/IMPYEMbIM LIATOM UV NPUBOALI BEHTUNATOPOB C PEryINPYeMoii CKOPOCTbI0.

Hanbonee yacTo Mcnosib3yemMble CXeMbl BK/IOYAKT OAUH UK 6onee N3 cnefyonx KOMNOHEHTOB:

a) Xans3n c NHeBMaTU4YeCKMMU NPUBOAHLIMUN YCTPONCTBAMM, BKIKOYAA NO3ULUOHUPYOLW e YCTPOCTBA KNanaHos;

b) aBTOMaTU4YeCKkn ynpaBisieMble BEHTUNATOPbLI C PeryimpyemMbiM WaroMm, pearupyiolne Ha nHeBMaTu4eckuii cur-
Han;

C) NHeBMAaTU4YeCKne KOHTPO/IEPHI, UMEOL e N0 MeHbLEe# Mepe CBONCTBA NPONOPLUOHANILHOTO PErysIMpoBaHnNA 1
BO3BpaTa B UCXOAHOE NosoxeHue. Becbma xenartenbHa KOM6GMHaLUA PyUYHOi/aBTOMATNUYECKOWR YCTAHOBKN 3aaHus.
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BmMecTo NHEBMaTUYECKUX KOHTPOJIZIEPOB A0MNYCKAETCA UCNOMb30BaTh 3/IEKTPOHHbIE KOHTPOI1epbl U gaTunku. Ans
3T0ro 06bI4HO TpebyeTca 3/IeKTPOHHO-NMHeBMaTMyYeckoe npeobpasoBaHue Ha BTy/Ike BEHTUIATOPA UV NPUBOAE Xantosn.

C.3.9.3 Cuctembl

C.3.9.3.1 OTcachkiBawuas Tara

B cuctemax c otcacbiBatwein TAroli 06bIYHO NMPUMEHAETCA HECKONIbKO M3 KOMMOHEHTOB, yNnoMsaHyTbix B C.3.9.2
(nepeuncnenuns b) n c)l. OgHaKo NpU NCNOMbL30BAHUM aBTOMATUYECKN YyNpaBiAeMblX BEHTUIATOPOB C peryimpyemMmbim
warom o6bl4HO 6biBaeT HEO6XOAMMO MCMOMb30BaTb NOMIOBUHY AMana3oHa CUrHana oT KOHTposiiepa 418 BOCXOAALEro
noToka v NONOBUHY ANA HUCxoAAwero. Heo6XxoAMMO Takke NPOM3BOAUTL PeBepCcHpoBaHMe HacTu AunanasoHa curHana,
npeAHasHavyeHHOn Nnn6o AN Bocxoaswero, (60 ANA HUCXOAALLero noToka. MpocTbiM cNoco60M peBepcupoBaHns CUTHA-
na fABNAeTcA NpUMeHeHne peBepcupyloLLero pefe B COYeTaHUn C penie HUXHero npejena, kak nokasaHo Ha pucyHke C.3.
MockonbKy cuctema fosxHa pa6oTaTb B ABYX pexumax (BOCXOAALLEro M HUCXOAALULero noToka), ANs Bbibopa pexuma
06bIYHO UCNONbB3YIOTCA aTUNK TeMNepaTypbl OKpYyXatol,ero Bo3ayxa 1 ceiekTopHblii knanaH. na o6ecnevyeHns pa6oTbl ¢
pasgeneHHbIM Anana3oHoM Heo6X0A4MMO TaKxe pene BepxHero npejena, nokasaHHoe Ha pucyHke C.3. BbIXo4HOW KOHeL,
nocnefHero xoga o6bl4HO Haubonee ys3BUM AN 3UMHWUX YCNOBWUIA, U ero cnegyeT pacnonaratb noj BEHTUNATOPOM
HUCXOAsLLero NoToka B CaMOM TENIOM BO3jyXxe.

C.3.9.3.2 HarHeTaTenbHas Tara

B cucteme ¢ HarHeTaTesNlbHOW TAroid, nmokasaHHOW Ha pucyHke C.4. NPUMEHAIOTCHA Te e KOMMOHEHTbI, 4TO U B
C.3.9.3.1.

C.3.9.4 Cucrema C

TuUnNuyHOe OCHaleHne KOHTPOJIbHO-U3MepuTenbHbIMKU Npuéopamu 1 aBTomaTnkoin ana cuctemol C (pucyHok C.5)
COCTOMUT U3 flaTymka TemnepaTtypbl B BbIXOAHOM NOTOKE Cpe/bl, KOHTPOAepa, KOTOPbIA NPUHUMAET CUTHAN OT gaTyuka u
nocbifiaeT CUTHa/bl HA BbIXOHbl€ Xasnto3un, 1 0OAHOTO NN HECKOIbKNX aBTOMAaTUYEeCKN yNpaBaseMblX BEHTUNATOPOB C pery-
nupyembiM warom. Eule oanH TemnepaTypHblii faTyuk (06bIYHO ANVHHbBIA YyCpeAHALW NI TEPMOYYBCTBUTENbHbIA NaTPOH)
nomeuarT B BO3YLWHbIA MOTOK Ha/ y4acTKOM TPy6HOro nyyka, Hanbonee ya3BMMOro A5 3amep3aHna uan BO3HNKHOBEHUS
Apyrnx npo6nem. BTopoii KOHTpONEp NpMHMMAaeT CUTHaN OT 3TOro faTunMka U NocbllaeT CUTHA K NeperopaxunBalnm
Xaso3n U BbIXOAHbIM Xasnto3n. BeIXoAHble Xanto3un, Takum 06pasom, NoayyarT ABa CUTHANa ynpaBieHUsa u pearnpyoT Ha
TOT M3 HUX. KOTOPbIi TpebyeT 6onee 3aKpbITOro NONOXeHNA. [ins onpeaeneHns, Kakoil curHan foiiaeT 40 BbIXOAHBIX Xasio-
31. 06bIYHO NCMNONb3YIOT CENIEKTOPHOE pene BbICOKOro WA HU3KOTo gaBneHns. He pekomeHayeTcs ncknwyvatb neperopa-
XnBawulme Xanwsn UAN OTAENbHbIA WCNOMHUTENbHbI MexaHusM [N NeperopaxuBalolinx Xanwsn. YcTpaHeHue
neperopaxusBalLUnx Xanw3m NpUBOAUT K BO3HWKHOBEHWIO MNOMEPEeYHOro noTtoka Npu BCeX YCMOBUSAX W yXyAliBeT
Tennonepejayy B HEKOTOPbIX pabounx ananasoHax, NPy 3TOM 3aTpaThl CHUXATCA O4EeHb Maso.

3neMeHTbl ynpaBaeHns Mexay KOHTPO/I/IePOM M aBTOMaTU4yeck ynpaBaseMblM BEHTUISTOPOM C pPeryinpyeMbiM
warom Te xe.uyto B C.3.9.3.1. N PYHKLNOHNPYIOT TaknM e 06pa3om.

C.3.9.5 Cucrema D

TUNMYHOe OCHalLeHNe KOHTPOIbHO-U3MepUTe ibHbIMW NpU6opamm n aBTomaTukoii ans cuctemol D cocTonT ns gar-
Yuka TemnepaTypbl B NOTOKE CPeAbl HA BbIXOAE W KOHTPOIIepa, KOTOPbI NPUHUMAET CUTHAN OT AaTunka v nocblinaeT CUTHa-
Nbl HA aBTOMAaTUYeCku ynpaBnsieMble BEHTUNATOPbI C PeryinpyemMbiM WaromMm 1. BO3MOXHO, TakXe Ha BbIXOA4HbIE Xato3un.
BTopoit TemnepaTypHbIi faTUuK (06bIYHO A4ANHHbLIA yCpeAHALWNIA TEPMOYYBCTBUTENbHBIN NATPOH) NOMeELaloT B BO3AYL -
Hblii MOTOK MO/ y4acTKOM TPy6HOTo nyyka, Hanb6onee ya3BUMOro ANA 3aMep3aHus UM BO3SHUKHOBEHUS APYTUX Npo6aem.
BTOpoit KOHTPONNEP NPUHUMAET CUTHAN OT 3TOTO AaTyuKa U NOCbINAeT CUTHAN K BbIXOAHbBIM Xasto3un, 06BOAHbIM Xasnto3u
(ecnu OHW UMEIT OTAENbHbIA UCNONHUTENbHbLIA MEXaHU3M) U BXOAHbIM Xanto3n. HekoTopble U3 BXOAHbIX Xanto3n mMoryT
ynpaBAATLCA BPYUHYIO.

C.4 Kputuyeckue TemnepaTtypbl TEXHO/IOTMYECKOTO nNpoyecca

C.4.1 TemnepaTypbl 3aCTbIBaHNA XUAKUX CMECeN YyrNeBOLOPOAOB

AnnapaTbl C BO3JYWHbIM OX/TaXAEHNEM, KOTOpble paboTalT C ra3oiiieM WanM oCcTaTOYHbIMU hpakynsmMu, mMoryT
notpe6oBaTb NPUCNOCOGNEHUA K 3UMHUM yCNOBUAM. TemnepaTypbl 3aCTbiBAHUSA 3TUX XUAKUX YTNE€BOAOPO4HbIX CMecei
koneb6nTca ot MmuHyc 51 *C go nnwc 63 *C (o1 muHyc 60 “F go nntc 145 *F).

TemnepaTtypy 3acTbiBaHUA hpakynm, COCTOALLEA 13 XUAKOTO NOrOHAa yrn1eBoA0pOA0B C U3BECTHON TemMnepaTypoi
3aCTbiBaHUA, HENb3A NpejckasaTb MaTemMaTuyeckn. E4UHCTBEHHbLIM PEannCTUUYHbIM METO40M ONpefeneHns TOUKN 3acThbl-
BaHWA Takoi hpakuum aenseTca namepeHue B cootsetcteun c ASTM 097 (11J.

TouKy 3acTbiBaHUA CMeCW U3 ABYX NOTOHOB YI/1€BO40POJ0B C MU3BECTHLIMMW TOUKAMU 3aCTbIBAHUSA MOXHO NPU6IN3N-
TeNlbHO OnpeAensiTb NyTem BbluMcAeHniA. OfHaKo BCAeACTBME HETOUYHOCTU TakWX pacyeTos, eCcnn haKkTUYeckyr Touky
3aCTbIBAHNS CMECU N3MEPSATb HEMb3S, TO KNPOrHO3MPYyeMOMY 3Ha4YeHN0 Heo6Xxo0a4MMOo 06aBNAThL 3anac HafgeXHOCTH, yun-
ThiBAKO WK NOCNEACTBUA 3aMepP3aHna annaparta C BO3AYLWHbIM OX1aXeHneM.

C.4.2 Touku 3amMep3aHuNsA yrneBofOPOAOB N APYTUX YNCTbIX XUAKUX OPTraHNYECKUX COeAUHEHNT

B Ta6nuue C.2 npuBeaeHbl TOUKM 3aMepP3aHnNa 4acTo BCTpeyalLwmuxcs B HedpTeneperoHke yrneBoAo0poA0B N YNCTbIX
XUAKNX OPraHNYyeckux coefuHeHnii. Annapatbl C BO3AYLWHbIM OXNaX/AeHNeM, KOTopble paboTalT ¢ TaKUMUN XNAKOCTAMK,
MOryT notpe6oBaTb NPUCNOCOGAEHNA K 3UMHUM YCNIOBUAM.
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C.4.3 BopAaHble pacTBOPbl OPraHMYECKUX COeAUHEH N

BoaHble pacTBOPbl HEKOTOPbIX OPraHWYECKUX COEAUHEHWI, NpuBeAeHHbIX B Tabnuue C.2, Takxe NoABEepXeHb
3amep3aHuio B annapatax Cc BO3JyLWHbIM oxnaxaeHnem. COOTHOWEHUS KOHLEHTpaLnii 4N ToYek 3aMep3aHus aTux mate-
puanoscnpaBe/iuBbl TONbKO AN18 04eHb pa3dbaBfeHHbIX pacTBopoB. Ha pucyHkax C.7 — C.9 faHbl U3MEPEHHbIE 3HAYEHUSA
TO4Yek 3aMep3aHus No BCEMY AnanasoHy KOHUEHTpaLnii.

Ta6nuya C.2 — Touku 3amMep3aHnst 4acTo BCTPEUAIOLWMXCH YNCTLIX KUAKNX KOMMOHEHTOB

Touka 3amep3aHus

CoepaunHeHune MonekynsipHblii oec

°C re>
Boga 18.0 0.0 (32.0)
6eH3on 78.1 5.6 (42.0)
OpTokcunon 106.2 -25.2 (-13.3)
Mapakcunon 106,2 13.3 (55.9)
LinknorekcaH 84.1 6.6 (43.8)
Ctupon 104.1 -30.6 (-23.1)
deHon 93.1 40.9 (105.6)
MoHo3TaHoNnaMunH 61.1 10.3 (50.5)
AvataHonamuH 105.1 25.1 (77.2)
rnuuyepuH 92.1 18.3 (65.0)
OTUNEHINNKONb 62.1 -13.0 (8.6)
HadtanuH 128.2 80.3 (176.5)

C.4.4 bucynbung ammoHunsa

Teepablit 6ucynbcung ammonns (NH4HS> MoxeT ocaxaaTbCs M3 MOTOKOB ra3oB WAWM Mapos, Koraa nponsBeaeHue
napuvanbHbix gasnennin ammuaka (NH3) mceposogopoga (H2S) npeBbilwaeT KOHCTaHTY guccounaumm Kd npu nHtepecyto-
ujei Hac TemnepaType n OTCYTCTBUMN XUAKOV BOAbI.

Ha pucyHke C.10 npegcTtaBneH rpaduk Kd B 3aBucMMOCTH OT TemnepaTypbl. OcaxieHne He sBnseTcs npo6aemoit
AN NOTOKOB, NO/THOCTbLIO COCTOALMX U3 YINEBOLOPOAOB, MOCKONbKY pacTtBopumocTb NH4HS B yrneBogopogax npeHebpe-
XUMO mana.

C.4.5 la3bl NOA BbICOKUM faB/ieHNEM

HekoTopble rasbl Noj BbICOKMM AaBfeHUEM, B TOM Yncne oneduHbl n napaduubl 0, - 64.cepoBoA0pPOA N YINEKUC-
NbliA ras, MoryT o6pa3oBbiBaTh rmagpaThl NP HacbiWeHWN BOAOV Npu TemMnepaTypax Bbille TOYKM 3aMep3aHusa BOAbl. ITU
rmapatbl NpeAcTaBNAT CO60/ TBEPAbIe KPUCTaN/bl, KOTOPble MOTYT HakanaMeBaTbCsA B Tpy6ax oxnaxjaeMblX BO3JYXOM
Tennoo6MeHHUKOB 1 3aKynopusaTh Ux. HapucyHke C.11npejcTas/ieHbl yC/10BUA 06pa3oBaHna rmapaTtos Ana 3TUX YNCTbIX
rasos. lMonyamnupnyeckne meToAbl NPOrHO3npoBaHua o6pasoBaHusa rmapaToB B CMeCcAX ra3os, onucaHbl B (12).
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Tbwvnapanypa. *C
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PucyHok C.10 — KoHcTaHTa guccouumaumm 6ucynbuga ammoHus (NHjHS)
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Taanapwyp* T
14 32 (0] 60

TewBpBlUN**C

MpumeuaHuns

1 KpuBble Ha pucyHke nokasbiBaloT 06nacTv faseHns — TemnepaTypbl, 6naronpuaTHble gna o6pasoBaHna rngpa-
TOB ra3oB (Bbille 1 C/leBa OT COOTBETCTBYIOW el KPUBOI).

2 Ha pucyHke nokasaHbl yC/10B/S pABHOBECUS; O HAKO MOCKOJIbKY CUCTEMbI TMAPATOB 06bIYHO AEMOHCTPUPYIOT TEH-
AeHUUn K meTactabnnbHoCTW, meTacTabunbHble (asbl rMApPaToB MOTYT CylU,ecTBOBaThL Aaseko 3a npegenamu obnactu
ruapaTtoB. Kpome Toro, o6pasoBaHue rupaTos He BCerga npoucxoauT B 06n1acTu, rae ycnosua Hanbosee 61aronpusaTHbI
ANA nx obpasoBaHus.

3 Ha pucyHke nokasaHbl yC/10BUS paBHOBECUSA TMAPaToB C TOYHOCTbIO 2 % faBieHus.

4 TIpepbIBHOCTU NINHUIA COOTBETCTBYIOT (Da30BbIM U3MEHEHNAM B (hasax HerngpaTos. [N MHOTOKOMMOHEHTHbIX
cncTem ycnosua o6pasoBaHus rupatos cnegyeTt onpeAenaTb COracHo npouegypam, onucaHHbimM a [12J. Cneagyet oTme-
TUTb. YTO He6GONbLIVE KONIMYeCcTBa NPUMeCcei MOryT oka3biBaTb BeCbMa CyL eCTBEHHOE B/IMSHWE HA YCN0BKUS 06pa3oBaHns
rmapaTos.

5 WCTOYHMKM laHHbIX NO PpABHOBECUIO TMAPaTOoB A8 3TUX rpadMKoB nepeyncnensl B [12].

6 OTOT rpatuk unNnpUmMmeyvaHns K Hemy B3ATbl U3 [12J.

PucyHok C.11 — PaBHOBecus faBneHusi-temnepartypbl npu o6pa3oBaHum rugpatos, nucTt 1
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Tmupnum. T

MpumevaHwunsn

1 KpuBble HAa pUCYHKe Noka3blBalOT 06/1acTh AaBNeHns — TemnepaTypbl, 61aronpuaTHeie 4N o6pa3oBaHna rmapa-
TOB rasoB (Bblle N CneBa 0T COOTBETCTBYOLW el KPUBOIA).

2 Ha pucyHke nokasaHbl yC/0BWS paBHOBECUSA: OAHAKO, MOCKO/IbKY CUCTEMbl TMAPATOB O6GbIYHO AEMOHCTPUPYIOT
TeHAEeHLMN K MeTacTabnnbHOCTU, MeTacTabunbHble pasbl rMapPaToB MOryT cyl ecTBOBaThL aseko 3a npejenamu o61actu
rmgpaTtos. Kpome Toro, o6pasoBaHue rujpatoB He BCerga NnpoucxonuT B obnacTu, rae ycnosnua Hanbonee 61aronpuaTHbl
Ana nxobpasoBaHua.

3 Ha pucyHke nokasaHbl yC/10B/WA paBHOBECUSA TMApaTOB C TOYHOCTbIO B NpeAenax 2 % AaBfieHus.

4 TpepbIBHOCTW NNHUA COOTBETCTBYIOT (ha30BbIM U3MEHEHUAM B pasax Hernapatos. [ MHOTOKOMMNOHEHTHbIX
CUCTEM yCN0BUA 06pa3oBaHus rMApaToB ciefyeT onpeAeniaTe COrNIacHO NpoLeAypam, onncaHHbim B (12). CnegyeT oTme-
TUTb, YTO HEGO/bLIME KONIMYECTBA NPUMECE MOryT OKa3blBaTb BECbMa CyLeCTBEHHOE B/IMAHME HA YC0BUSA 06pa3oBaHus
rmapaTos.

5 WVICTOYHUKM flaHHbIX N0 PABHOBECUIO TMAPATOB /151 3TUX TPachMKOB NepeyncneHsl B [12).

6 OToTrpaduk mnpuMmeyaHus K Hemy B3aTbl U3 (12].

PucyHok C .11, nuct 2
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C.5 PacyeTbl TemnepaTypbl CTEMOKTPY6

C.5.1 O6uwwue nonoxeHus

C.5.1.1 Heo6X0AMMOCTb NPUCNOCOGNEHNA BO3AYX00XNaXAaEMbIX TENI0O06MEHHUKOB K aKCNAyaTaunn B 3UMHNX
YC/I0BUSIX 3aBUCUT OT TeMnepaTypbl CTEHOK TPy6, KOTopasi, B CBOI 04epe/ib, 3aBUCUTOT TeMNepaTypbl BXOAHOTO BO3AyXa 1
KpUTUUYeCKOl TeMnepaTypbl TEXHONOTUYECKO cpefbl. 1S TOYHOTO NPOrHO3MPOBAHNA TeMnepaTypbl CTEHOK TPY6 cnegyeT
YUYUTbIBATb TUN KOHCTPYKLUU, paboune pexunmMbl, aTakke pexum notoka cpepbl.

C.5.1.2 B TpyGHbIX Nyykax BO3AYyX00XJaX4aeMOro NpoTMBOTOYHOrO TEMIO06GMEHHNKA C NePeKPeCcTHbIM MOTOKOM
Hanxyglmue ycnoBusi 06bIYHO UMEKOT MECTO Ha BbIXOJe HUXHero psaaa Tpy6. B aTom mecTe BO3yX, KOTOPbIA KOHTakTUpyeTe
Tpy6oii, uMeeT camyto HU3Kyl0 TemMnepaTypy, ucpejia Ha TpY6HOI CTOPOHE Takke NMeeT CaMyto HU3KYH0 N3 BO3MOXHbIX TEM-
nepartyp. 370 06bI4HO CaMOe KpUTNYeCckoe MecTo, HO He06X04MMO yUuTbIBaTb TaKXe napyrne Mmecrta. BeHTunatopel coce-
BbIM NOTOKOM He 06ecneynBaloT NOSIHOCTbIO PABHOMEPHOTO pacnpejeneHns BO3/yWHOro noToka KOHCTPYKTOpP AOMXeH
[06aBNTb NO KpaiiHeli mepe 20 % K WHTEHCUBHOCTW Tenjonepejayn Ha BO3AYLIHOW CTOPOHe, 4To6bl yyecTb 06/1aCTH C
CU/bHBIM MOTOKOM BO3Ayxa (cM. kKoadpduumeHT B C.5.2). KOHCTPYKTOP JOMXEH Takxe 06ecneynTb xopollee pacnpeje-
NeHne noToka TPy6HOW CTOPOHbLI B TPYGHOM nyuke.

[na pacyeTa TemnepaTtypbl CTEHOK TPy6 HE06X04MMO onpeennTb CONPOTUBEHUA HE BO3YLWHOW CTOPOHe 1 Tpy6-
HOVi CTOPOHE B KaX/0M paccmaTpuBaeMom MecTe. Takylo MH(OPMBLMIO MOXHO NONYYNTb y U3rotoBuTens o6opyaoBaHns
UNK U3 APYroro NCTOUHMKA.

C.5.2 YcnoBHble 0603HavYeHns

A — ob6uwas nnowasb Hapy>XXHOW NOBEPXHOCTU HUXHETO cnosa Tpy6, M2 (hyT2):

Ab— nnowanb HapyXHol NOBEPXHOCTU rNaakoii TpyGbl HA eAUHULY ANUHBL, M2/M (hyT2/hyT);

Af— nnouwagb N0OBEPXHOCTU pebep Ha egUHULY ANNHbI TPY6bl. M2/M (PyT2/dYT);

At— nnowaab BHYTPEHHEW NOBEPXHOCTU TPY6bl HA eANHULY ANUHBL. M2/M (hyT2/dhyT);

NN0— nnow,afb HapyXHO NOBEPXHOCTN OPEBGPEHHON TPY6bl HA eANHULY ANUHBI. M2/M <dyT2.'dyT).

/a— koahuuUMeHT Tensonepejayn BO3AYLIHON CTOPOHbI ANA yyeTa HEPaBHOMEPHOCTYU pacnpee/ieHns Bo3yLu-
HOro noToka (peKkoMeHAO0BaHHOE MUHUMaNbHOe 3HavYeHue 1,2);

r— nokanbHoe obuiee TennoBoe conpoTuBnenne, M2 K/Bt(*F dyT12 u/BTE),
IC— nokanbHoe o6lee Tenn0BOe CONPOTUBIEHNE B HNCTOM COCTOSAHUMN, M2 -K/BT (‘F «dbyT2 «u/BTE);

In— conpoTuBneHne BO3AYLWHOW CTOPOHbI B 3arpsi3HEHHOM cocTossHumn, M2 K/BT (‘F dyT2 u/BTE).

71 — CONPOTMBNIEHNE TPYGHOW CTOPOHbLI B 3BIPSI3HEHHOM COCTOSAHUU, M2 «K.'BT ("F byT2 *u/BTE);

N1 — nokKanbHOe CONpPOTUBAEHNE BO3AYLWHOW CTOPOHLI, M2 K/BT (“F dyT2 4/BTE);

IM— NoKanbHOe conpoTuBeHne TPy6HOU CTOPOHbI, M2 -K/BT (‘F -dyT2 *u/BTE);

™ — obuwee conpoTusniieHne metanna Tpybel, M2 K/BT (*F «dhyT2 *u/BTE);

rmt— conpoTusneHune metanna pebéep, M2 +K/BT (‘F dyT2 *u/BTE);

A . — CONMpOTMB/IEHUE MeTanna Tpy6bl, OCHOBAHHOE Ha NowWwaju BHYTPEHHel NoBEepXHOCTU Tpy6bl. M2 K/BT

(“FedyT2-4/BTE).

NMpumeyaHune — [N TOUHOro pacyeta rm HEO6XOANMO, YTOGLI CONPOTUBIIEHWE MeTanna Tpy6bl GbiSI0 OCHO-
BaHO Ha florapuMmMyeckom cpegHem naowaAn NoBePXHOCTN TPy6bl; OAHAKO CPABHUTENIbHO He3HAYMTeNbHas OWnGKa,
BO3HMKaloWas npu NCnoib30BaHUN CONPOTUBNEHNSA MeTanna Tpy6bl, OCHOBAHHOTO HAa MO AN BHYTPEHHE NOBEPXHOCTH
TpyGbl, HE ONpPaBAbIBAET C/IOXKHOCTY PacYeToB C MCNO/b30BAHMEM NI0rapndMUYecKoro cpeAHero naowasam noBepxHocTy;

7B — cpefHss TeMnepaTypaMacchl cpefibl Ha TPy6GHO CTOPOHE B MecCTe, rfje HYXXHO paccynTatb TemnepaTypy CcTeH-
Kn. ' C (*F);

B — Cpe/fHAsA TemnepaTypa Macchl BO3ayxa B MecTe, Ifle HyXHO paccuntaTb TemnepaTtypy cTeHku, BC (eF);

Tw — TemnepaTtypa cTeHku Tpy6bl. "C (“F);

U — nokanbHblii 06Wwnii koadpuuneHT Tennonepepaun, OTHOCAWMIACA K HapyXHOU noBepxHOCTU, BT/M2 K
(BTE/u thyT2-*F);

th— adpdekTnBHOCTL pebpa;

P — 3 HEKTUBHOCTL OPEBPEHHOW NOBEPXHOCTN TPYObI.

C.5.3 BblUnCneHns

C.5.3.1 Korga pasfinuHble CONPOTUB/IEHUS ONPEAE/eHbl, MOXHO CMPOrHO3MPOBaTL TeMNepaTypy CTEHOK, Tponop-
LMOHa/IbHO pacnpeaesiue CONpoOTUB/IEHNS OTHOCUTEILHO TEMMNEPATYPbl HA BbIXOAE WU B APYTUX BaXHbIX 06/1aCTAX. 3TO
MOXHO cAienaTh C NOMOLLbI0 CAEAYIOLWNX yPABHEHNA.

U-Mr. (c.1)
1) (Aa IAL) + rx (AalAt) + (1/40) <TH/la > /o<, (€.2)

C.5.3.2 Pe6pa He NOKpbIBAKT BCIO MOBEPXHOCTb TPYObI, M MOCKOJIbKY MOXHO CYNTATb, YUTOOTKPbITASA rnajkas noBepx-

HOCTb Tpy6bl MMeeT appekTnBHOCTL 1.00.T0 achhekTUBHOCTL OpebpeHHO NOBEPXHOCTHN TPYObl BCerga Bblille, 4eM 0AHUX
TONbKO pebep. Takum o6pasom,

@wml- (A,MO) (1 —<9- (€.3)
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C-5.3.2.1 PacueT ap(peKTUBHOCTH pebep AOCTATOUYHO C/OXEH. Ero MOXHO, 0fHAKO, 3aMeHUTb 3KBWBA/IEHTHbIM
conpoTuBneHnemM metanna peéep rmf. 3To conpoTMBNeHMe MeTanna 4ocTuraeT NOCTOSAHHOTO MaKCUManbHOIo 3HaYeHNs
L7151 HAPYXXHOTO COMPOTUBJIEHUS Bblle HEKOTOPOTO 3HAYEHUS, ONpPee i ieMoro BbiCOTOW, TOMWMHON U TENN0NPOBOAHOC-
Tbio pebpa. AnA cTaHAAPTHLIX antoMUHUEBbIX pe6ep 90 % 3TOoW BENMUYMNHBI LOCTUTAETCS NPU NOKaNbHbIX CONPOTUBIEHNAX
BO3/JYLWHOW CTOPOHbI I,S. KOTOPbIE HUXE 06bIYHO BCTpeyawwnxcsi. ConpoTuBaeHne mMetanna pebpa ANs 3TUX pacyeToB
MOXHO CYMTATb MOCTOSAHHbLIM C HAYTOXHO Masnoii NOrpeLHoCcTbIo.

CnepoBaTeNibHO, 06l ee ypaBHEHME CONPOTUBAEHNS MOXHO NepenncaTtb cAeAylW UM 06pasom:

rak * « W * W *ihe << -4)
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C.5.3.2.2 B rtabnuyax C.6 n C.7 gaHbl 3HavyeHus rmansa Tpy6 M3 HECKONbKNX 06bIYHO MPUMEHAEMbIX MaTepuanos
HapyXHbIM AnamMeTpom 25.4 mm(1")cantoMuHneBbiMun pebpamu TonwmHoi 0.4 mm (0.016") nebicoToli 15.9 mm (S/8”). Ans
LPYrX pasmepoB v maTepuanos pebep TpebyeTtcs pacueT adpekTuBHocTH fm, uTo6bl onpeaensiTe rmf4ns AaHHOK KOM6GU-
Hauuu. MocTpoeHne KpUBbLIX AP PEKTUBHOCTN pebep MOXHO HalTn B yuebHuKax, Takmx kak [13], (14]. [15].

C.5.3.3 [Ans Havyananpeanosaraem, 4To annapar YNCTblil. 3arpA3HeHne TPYOGHON CTOPOHbLI yBeIMYMBAET TemMnepa-
Typy NOBEPXHOCTU, Tak Kak cpefja KOHTaKTUpyeT Torga c NOBEPXHOCTbIO 3arpasHaoLwero sewectsa. OCHOBHOe ypaBHeHUe
CONpPOTMBNEHNA NepenncbiBaem B CreayloLlem Buge:

rc»mN0/*>*«,*<V U - (C.%)
YpaBHeHWS AN TENTOOOMEHHUKOB C rnagkumu Tpy6amm Takue xe ¢ TeM ucknoyeHnem, yto ~*1 ,a A 0- Hapyx-
Has NOBEPXHOCTb rNajakoii Tpy6sl, T.e. Mockonbky paboyne xapakTepUCTUKM TENNOOGMEHHNKOB C rnagkumm Tpy6amu

BeCbMa YyBCTBMUTE/bHbl K YPOBHIO Liara, KOHCTPYKTOP NMPW BblUMCNEHUN KO3 huuneHTa Tennonepesaym Ha BO3ayLWHOWM
CTOpPOHEe f0/KeH o6paliaTbCsa K KOppPensaumam gns rnagkux Tpyo, Hanpumep, onucaHHbIM a [16].
MoaTomy o6Lee conpoTUBAeHne 4Na rnagkux Tpy6 Beluncnsem no hopmyne

‘stnem)(V )¢ +(VA) ¢<WU* b (CB)
[ns annapaTta CUNCTbIMU rNagkuMm Tpy6amu 3To ypaBHeHME CBOAUTCA K CeAyoLemMy:

rcarn + ('« /'\,>m < -7>
C-5.3.4 TemnepaTypy CTEHOK TPY6 MOXHO BbIYUC/ISATL UCXOAS U3 MPOMNOPLMUOHANbHONK YacTh o6 ero cConpoTuee-
HUS 40151 YUCTBIX TPY6.

7*“ 8- (F'rNl) <V*.> <7B" 'B) (C-8)

O6pasel pacyeToB npuBegeH B C.11.

C.5.3.5 O4HOX0A0Bble MHOTOPSIfHbIE TEMIO0OGMEHHWNKN C BO3AYLWHbLIM OXNaxaeHnem 60/1eB nogBepXeHbl BO3HUK-
HOBeHUI0 Npo6ieM B CBSA3M C TOUKAMU 3aMep3aHuUs 1 3acTbiBaHWA BCAeACTBUe kone6aHuii cpeiHero nepenaja TemMnepa-
TYp OT C/1051 KC/I010, NPUYEM B HVXKHEM PSAAY TENN006MEH UHTEHCUBHEE, YeM B BEPXHUX pAjax. 3TO03HAYaeT. YTo HeNb3A €
YBEPEHHOCTbI0 MCNOMb30BaTb TEMNepaTypy CMellaHHOo BbIXOAHO cpe/ibl; BMeCTO Hee ANs Kax/Aoro psja Tpy6, Bbi3blBa-
10, ero COMHeHUsl, He06X0AMMO BbIYNCNATL CPEAHBMACCOBYI0O TeMnepaTypy cpefbl Ha BbiX0A4e TPY6GHOWR CTOPOHbI.

Cpepabl, cocTosilme U3 ABYX has u npoTekalol,me no oAHOMY X0y C MHOXEeCTBOM psAA0B, TpebyloT 60/1ee NONHOTO
aHann3a c yuetom pasgesieHns pas B konnekrope. Npo6nema cTaHOBUTCS 60Mee CNOXHON, ecnn annapaTbl CIPOEKTUPO-
BaHbl He C paBHbIMU N/oOWaAAMU CEYEHNA NoToka B Kax/AoMm xone. Ecnu cpepabl BA3kue, BO3HWKaeT npo6nema kpaiiHe
HepaBHOMEPHOro pacnpegeneHuns notoka. Ero TpygHo paccuntaTtbh, NO3TOMY annapartbl 4715 TaKUX cpef [O0KHbl UMeTb Kak
MOXHO MeHblUEe napannefibHbiX X040B. jeanbHbiM pelleHneM ABNAeTCSH OAUH HEMPEPbIBHbI CepNaHTUHHbIN 3MeeBuK.

C.5.3.6 Korpa paccuntaHa TemnepaTypa CTEHOK Tpy6, cnefyeT paccmaTpuBaTth CeAyoL e BONPOCHI aKCcnayaTauum:

a) Hackonbko MeHblle 6yeT HE0O6XOAUMbIV AN yAaneHns Tenna noToK Npu HU3KNX TemnepaTtypax?

b) AoMXeH nu annapat paboTaTb C BbIK/TIOYEHHbIMW NN BKITIOYEHHBIMU BEHTUSAITOPaMN?

C) MMmeeT nu annapart xan3un?

d) npeAaycmMoTpeH N aBTOMaTUYeCKW ynpaBnsieMblii BEHTUIATOP C peryiupyemMbiM WaromMm uan gpyrue cpeactea
yMeHbLIEeHUs BO3AYLIHOro notoka?

e) 6ygeT v annapart paboTaTb C HaCTUYHOI Harpyskoi, Tak4To ycnoBusA noToka Ha Tpy6HOI cTopoHe 6yAyT BAUATH
Ha TemnepaTtypy CTEHOK?

C.6 Tennosblie noTepwu

C.6.1 O6wumne NnonoxeHns

C.6.1.1 B annapatax C BO3/YLIHbIM OXaXAeHNeM 06bIYHO UCMNO/b3YIOT 60/bLIOE KOMMYECTBO eANHNL, 060pyA0BaHMS,
KOTOpble N10X0 pa6oTatoT, KOrAa 3ak/tueHbl B KOXYX. ECM BO3AYLIHbIA NOTOK HYXHO OrpaHn4mMBaTh UK PerynnpoBaThb, 06bIYHO
1CNoNb3yoT Xan3n Uan naHenu ns nuctosoro metanna. CnegyeT ob6ecneunsatb YCNOBUSA A5 OTKIOUYEHNS, 3anycka Wam
BbllePXMBaHNSA B pe3epBHOM PEXUMe Takoro 060py0BaHNs B Nneprobl CMUHUManbHOI TemnepaTypoii Bo3ayxa. B Takue nepuo-
[bl TeXHOI0TUYecKas cpefa MOXeT OCThbITb /10 YPOBHA HUXXe CBOeli KpMTUYeckoil ANs npolecca TemnepaTypbl, €C/1 BO3AYLIHbIN
NoTOK Yepe3 TPYOHbIA Ny4yoKk He 6yAeT NoYTW NpekpalieH u He 6yaeT NpefyCMOTPEH J0NONTHUTENbHbIA NCTOYHUK Tenna.

C.6.1.2 Ecnn He onpejenaTb KONUYECTBO Tensaa, TEPAEMOro BCAeACTBME YTEUKU Yepes Xansn n Tenaonposos-
HOCTV Yepes 3aKpbiBalLL e NaHes N, TO HeNb3s 6biTb yBEPEHHbIM, YTO BCIOMOTraTe/ibHble CpeCcTBa 406aBASAIOT JOCTATOY-
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HOe KonmyecTBo Tensa. Takum 06pa3om, peleHne 3ajauyn OLeHKM BCNOMOraTeIbHOro MCTOUYHMKA TeN1a HY)XXHO HauynHaTbC
onpeaeneHns, CKOMbKO Tenaa MoxeT 6biTb NOTEPAHO NPU KOHKPETHOM Habope 06CTONATeNbCTB. MpUMepbl pacyeToB Tenso-
BbIX NOTepb fgatwTca B C.12.

C.6.1.3 HaubGonee BaxHbIM C/ly4aeMm, KOTOPbIV cnegyeT paccMaTpuBaTh, IBASETCS cayyaidl coTCyTCTBMEM NpoTeka-
HUA TEXHONIOTNYECKON cpefbl, C BblKMIOYEHHbIMY BEHTUNATOPAMU, MUHUMAIbHON TemnepaTypoi BOo3Ayxa W BbICOKOW CKO-
pocTblo BeTpa. Cnepyert gonyckatb, HTO HE06X0AMMO NoAAEpPXKMBaTL TeMnepaTypy TPy6HOro nyyka no kpaiiHen mepe Ha
11 °C — 17“C (20 “F — 30 *F) BblLle KPUTUYECKOW TemnepaTypbl TEXHONOTMYECKOro npouecca.

C.6.1.4 MeHee BaXHbIM C/ly4aeMm ABNAOTCA KpAaTKOBPEMEHHbIE TEM/I0BbIE NOTEPU € YC/IOBUAX OTCYTCTBUA NpoTeka-
HNS TEXHOJTOTMYECKOii cpe/ibl MPU BKTIOYEHHbBIX BEHTUAATOPaX, MUHUMa/bHOW TemnepaType BO3/yXa 1 BbICOKOI CKOPOCTH
BeTpa. 3TV yC/I0BMA BO3HMKAIOT TO/IbKO B Nepuno/ nepexoja oT paboyero COCTOAHNA K BbIK/IIOYEHHOMY UM HA060pOT, Tak
4YTO NPUMep 3TOro cnyvas He gaH B C.12. Mpumep ypaBHEHWUI 415 BbIKNHOYEHHbIX BEHTUIATOPOB MOXHO UCNONb30BATh, YTO-
6bl ONpeAenaTb yTeUKy Yepes xastlo3n, UCNoNb3ya nepenag AaBnaeHunii, KOTOPbI CyL,ecTBOBaN Gbl NPU BK/TIOYEHHbIX BEHTU-
nAaTopax. BMecTo nepenaja gaBfeHunii, Bbi3biBaemMoro apektom ctonba ropsyero sosgyxa.

C.6.1.5 EcnuycTtaHaB/iMBaeTCa BCNOMOTraTesibHblIl UCTOYHMK TENA, YNOMAHYTbIA B C.6.1.1 n C.6.1.2. TO He06X0-
AVMMO paccmaTpuBaTb HECKONbKO hakTopoB. CnefyeT BbiGUpaTh TENOHOCUTENb, KOTOPbIV BYAYT Mcnonb3oBaTth (06bIYHO
370 Nap. HO WHOrAa pacTBop aHTUdpusa). CnegyeT Takke pewaTb BONPOC 0 pa3MelLeHnn UCTOYHKUKa Tenna. OTAenbHbIi
3MeeBUKINy6UHOW BOANH psifi 06bIYHO NOMeLLaloT HENOCPEACTBEHHO NOA TPYGHLIM NYUYKOM, 0HAKO 0co6ble CoOobGpaxeHns
MOTYT AUKTOBATb U MeHee a(p(MeKTMBHOE pasmelleHne, Hanpumep BHYTPU KaHana peuupkynayuu.

C.6.2 YTeuka yepes xantsmn

Xans3n cTaH[apTHOTO UCNOSIHEHWUSA, NOAAEPXKMBAEMbIE B XOPOLWIEM COCTOAHUMN, UMEIKT, KOr4a OHU 3aKpbITbl, N0~
waab yTeuku He 6onee 2 % nnowann nuueBoi NOBEPXHOCTU. TO 3HAYEHME MOXHO cokpawaTtb J0 He 6onee 1 %. ecnu
1Mcnonb3oBaTth cneynanbHble 6onee foporne KOHCTPYKUUKU. A 060MX CydaeB MOXHO paccuUnTbiBaTb CKOPOCTb YTeuku
Bo3Ayxa (npocToii pacyeT cm. BC.12.1.3 nnn C.12.2.3). MicnbiTaHWs Ha CTAHAAPTHbIX Xa/031 N0Ka3blBaT, YTO cpeaHune
Xann3m UMeT NULWb NOIOBUHY NAOWAaAN YTEUYKM, KOTOpas NPOrHO3MPYyeTCsa NPU MakCUManbHbIX 4oNycKax.

C.6.3 TennoBble NOTEPU Yepe3 NOBEPXHOCTH

Tennosble NOTEpPM OT NaHeneil N3 NTUCTOBOrO MeTanna, B KOTOPbIE 3aK/l04eH annapart, 3aBUCAT OT CKOPOCTW BO3ayxa
BHYTPU 1 CHapyXMW, a Takke OT nepenaja TemnepaTtyp Mex/jy BHYTPEHHUM BO3[YyXOM U OKPYXaloLWUM BO3AYXOM (06LLKii
K03(hbhuLUMEHT Tennonepegaymn 4Na 3TO NOBEPXHOCTK paccyuTtan B C.12.1.4 n C.12.2.4 aona ananasoHa ckopocTell BeTpa.)
PacueTbl 3TOro Tna MOXHO MCMO/b30BaTL TaKXe A/19 ONpefie/IeHNa TENN0BbIX 10TePbOT rOPAYEro BO3yxa, PeLnupKynnpyo-
Lero yepes peLnpKyIALMOHHbIA BO34yX0BO/ BO BpeMs HOpMasibHOW paboTbl. PacueT TennoBbiX NOTEPb A8 BO34yX0BOAA
MOXHO MCNONb30BaTb AN TOro, 4To6bl y6eamnThea, 4To Tpebyemas Temnepartypa BO3jyxa, NoCTynatwoui,ero Ha TpyoHbIi
ny4ok, 6yeT BblAepPXUBaATLCSA NPU CMELINBAHUN PELUPKYNPYIOLLEro Bo3gyXa ¢ BXOAALMM XON04HbIM BO3JYyXOM.

C.7 PykoBopgsauwme npuHUmMNbI

C.7.1 O6uue nonoxeHuns

AnnapaTtbl C BO3[YLWHbIM OXNaxjeHneMm 06bI4YHO NPOEKTUPYIOT Takum 06pa3om, 4Tobbl paccenBaTb 3aaHHyl0 Ten-
NIOBYI0 HAarpy3Ky B JIETHUX YC/IOBUAX W TakKyto Xe (U 60siee BbICOKYH) TENI0BYH Harpysky B 3MMHUX ycnoBusax. ina obec-
neyeHns HopmasnbHON paboTbl B NepnMoj MUHUMaNbHbIX TeMnepaTyp BO3Ayxa NPUHUMAIOT AONONHNTEIbHbIE Mepbl. OTH
Mepbl BK/OYAKT PeLUpKynaLuio yacTu Bo3jyxa, kKotopas 3aTemM CMelWmnBaeTca ¢ NocTynawumnm Xono4HbIM BO3AYXOM 1
nogorpesaeT ero. Yto6bl HanNpasAATb PELUPKYIMPYIOLLNIA NOTOK, TPEBYIOTCA BO34YXOBOAbI M )KaN03u.

Mepbl, Tpebytoumecs N8 o6ecneyeHns XopoLero nepemMellnBaHna peunpKyIMpyoLLero Bosjyxa c noctynaoumum
XONOAHbIM BO3/yXOM, ABASAIOTCA HEAONYCTUMO goporoctoswumu. 3agaBaemMmoe 3HayeHne cpefHeil TemnepaTypbl 3T0ro
CMELlWaHHOro BO3AYLWHOro NOToKa JO/HKHO 6biTh Bbille KPUTUHECKON TemnepaTypbl npouecca. Hanpumep, yctaBka Ans
BaKyyMHbIX KOHAEeHcaTopoB napa o6bl4HO cocTaBnaeT 1.5°C — 4.5*C (35“F — 40 JIP). BaXXHO M3MepATb CPeAHI0I0 Temne-
paTypy Bo3jlyxa B Takux cucteMax ycpeHALWnmM TepMonaTpoHOM A/IMHON 0T 4 0 6 M (12 — 20 pyTOB), KOTOPLIN U3Mepsa-
eTTemnepaTtypy No BCeEMY BO3A4YWHOMY NOTOKY, & He JaTYNKOM, KOTOPbIA AenaeT n3MepeHns TONbKO B OAHOI Touke.

C.7.2 MeTopabl NpoOeKTUpPOBAHNA

C.7.2.1 Cuctema C — 3aKpbiTasa BHYTPEHHAA LUPKYNaLumnsa

Cuctema C (cm. pucyHok C.5) paboTaeT B ABYX pexumax: ieTHEM U 3uMHeM. B neTHem pexume ob6a BeHTUNATOpa
nepeMewalnT BO3AyX BBEPX, U PEUNPKYIALUN BO3AyXa HE NPOUCXOAUT. B 3MMHEM pexume ofAUH BEHTUNATOP (06bIYHO Ha
BbIXOAHOM KOHLe annaparta) nepemeljaeTt BO34yX BHU3. DTO 3acTaBifAeT yacTb BO3JyXa, ABUXYL,Eeroca BBepx 4epes Tpy6-
HbIVi Ny4oK (Ha KOHLEe, MPOTUBOMNOJIOXHOM BbIXO/AY), NPOTEKATL TOPN30HTAIbHO Yepe3 BEPX Ny4Ka CKBO3b 06BO/HbIE Xanto3n 1
3aTeM BHMW3 Yepe3 ny4ok. Mo 3ToMy MapwpyTy AeT nllb YacTb BO3JyXa, JocTaTouHasa ANA T0ro, 4Tobbl cpegHasa Temnepary-
pacmellaHHOro Bo3jyxa, NocTynarLuero K nyyky, ins nepeceyeHns ero BHU3y y0B/ieTBopaia 3ajlaHHOMy 3HayeHuno. Bos-
AyX0BOJ Hafj TPYOGHbIM MyYKOM AO/KEH UMEeTb pasmep, 4OCTATOUYHbIA ANA MaKkCMManbHOro KonnyecTsa BO3ayxa, KoTopoe
[AOJKHO MATW N0 3TOMY NyTW. KOHCEpBaTMBHOE NPaBU/10 NPOEKTUPOBAHNA COCTOUT B TOM. 4TO6GLI ONpeaenaTb pasmep none-
pPeyYHOro cevyeHns BO34yxoBoAa MCX0As N3 NMHeHOl ckopocTu Bo3gyxa 305 m/MuH (1000 hyTOB/MUH) M MCNONBL3YSA KONUYec-
TBO BO3/lyXa,KOTOPOE NpOXoAMUT Yepe3 06B0AHbIE Xanto3un. MonepeyHoe ceyeHne BO34yX0B0/4a HU B KOEM C/lyyae He JO/DKHO
6bITb 60/bLIE TOro 3HaYeHUS, KOTOpoe TpebyeTcsa 4Na peunpkynauumn 100 %-Horo HarpeToro Bo3ayxa.

ANbTepHaATUBHbLI METO/, KOTOPbIA fJoKa3an CBOK afeKBaTHOCTb, 3ak/lo4yaeTcs B TOM. 4TOObl gefiaTb BbICOTY NpPO-
cTpaHcTBa BO3A4yX0BOAA Haj BEPXOM GOKOBOI paMbl, paBHOW OA4HONI AeCATON ANVNHbI TPYGbl, OKPYTNEHHOW A0 6anxaiumnx
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0.15 ™ (0.5 chyTa). 370 3HAUUT, 4TO ANA TPYGHbLIX NY4KOB ANNHON 12m (40 hyToB) noTpebyeTtca BbicoTa 1.2 M (4 chyTa), aansa
TPpYy6HbIX Ny4ykoB gnunHoi 11 m (36 dhyToB) — BbicOTA 1.1 M (3.5 chyTa).

C.7.2.2 Cuctema O — BHeWHAA peyunpkynayma

Cuctema D (cm.pucyHok C.6)paboTaeT TONbKO a0AHOM pexume. dToO3HaYaeT. UTO ABUXKEHMNE BO3yXa Yyepe3 Tpy6-
HbIli Ny4OK BCerga npoucxoaut seepx. OAHako, korga TemnepaTtypa BXoAAlULero Bo3Ayxa A0CTaTO4YHO HM3Ka, YacTb 3TOr0
BO34yXa BbIXOAUT U3 Ny4yka N BO3BpaLLaeTCA Ha BXOA BEHTUAATOpPA, NPOXoAs Yyepe3 GOKOBY CTOPOHY UMM Topew nyyka
yepes BO3AyX0BO/A C 06BOAHBIMMN Xanto3n.

Pasmepbl 3TOro BO34yxoBOAa BHELWHEW peunpkynayMy onyckaeTcs NpoeKkTupoBaTth Mo TEM Xe npasBuiam, 4To u
ANA BO3AYX0BOAA BHYTPEeHHel peuupkynsauuun, onucanHoro B C.7.2.1. Pe3ynbTaToM NpUMeEHEHUA 3TUX NpaBua 06bIYHO
SABNSIETCA BO3A4YyX0BOA C Niowajbio NONEPEeYyHoro cevyeHus, paBHoi ot 20 % fo 30 % nnowasn NMueBoi NOBEPXHOCTH
Tpy6HOro nyyka. OaHako, ecnm Heo6xoaMMO peunpkynuposaTb 6onee 75 % HarpeToro so3jyxa, pasmep BO3Ayxosoja
MOXeT npubnuxatbca k40 % nnowaav NMLEBO NOBEPXHOCTU TPYGHOTO Nyyka.

C.8 MexaHunuyeckoe o6opyaoBaHue

C.8.1 O6wune nonoxeHns

Ecnun mexaHuyeckoe o6opyaoBaHue J0MKHO paboTaTb B 0O4eHb XONO4HOW UK ropayveil okpyxatouieii cpeae, npu ero
NPOEKTUPOBAHUN [O/KHbI ObiTb 3a/10XEHbI MUHUMaNbHble UAN MakCUMasnbHble 3HAaYeHWs TemnepaTyp, KOTOPbIM OHO
MOXeT nofBepratbcsA. BO3MOXHO, YTO NPU NPOEKTUPOBAHUN ABYX PACNOMOXEHHbIX PAAOM annapaTtoB NPpUAETCA N0-pa3Ho-
MY y4YuTbiBaTb TeMMepaTypHble hakTopbl, €eCAN OAWNH U3 annapaToB UMeeT TO/IbKO peryaimposaHne BO3AYyLWHOro N0oTokKa, a
APYroil cHa6XeH CMCTEMO BHELWHEN peLnpKyNAaLmnm.

C.8.2 PacuyeTHble TemnepaTypbl

C.8.2.1 Ecnwn He cornacoBaHo MHOE, TO MMHUMAIbHON pacyeTHON TemnepaTypoi ANns mexaHnyeckoro o6opyaosa-
HNA JONXHA 6bITb MUHUMaNbHaa pacyeTHas TemnepaTypa Bo3gyxa.

C.8.2.2 Ecnun He cornacoBaHO MHOE, TO MakCMManbHas pacyeTHasi TemnepaTypa Ans MexaHuyeckoro o6opypaosa-
HWA. HaxofsALWerocs B BO3AYWHOM NOTOKe, BbIXOAALLEM U3 annapaTa, 4o/xHa 6bITb paBHa MakcumasbHO Temnepartype
TEXHO/IOTMYECKO cpeAbl MAM cpefbl BCMOMOraTeNnbHOTO HarpeBaHusa. MakcumanbHas TemnepaTtypa BO3gyxa MOXeT
MMeTb MeCTO, KOrga BEHTUNATOPLI HEe paboTaloT, a Xato3n 3aKkpbiThl.

C.8.2.3 MakcumanbHas pacyeTHas Temnepartypa AN MexaHU4yeckoro o60pyfoBaHus, pacnosOXeHHOro BO BXOA-
HOM WAW PeunpKyNALNOHHOM BO3AYLWHOM MOTOKe, 3aBUCUT OT TUNa CUCTEMbI, 3aluujalleirn oT 3UMHUX YCNOoBWUiA
(cm. C.8.2.3.1 — C.8.2.3.3). Heo6x0auMO nccnenoBaTh KaxAblil pexumM akcnayatauum (nyck, HopmanbHyto paboTy, ocTa-
HOB). 4TOObI ONPeaenaTh, Kakylo pacyeTHyO TemMnepaTypy MCNoNb30BaTh.

C.8.2.3.1 Bcucteme ynpas/ieHuUsi BO3AYLWHbIM NOTOKOM (CM. pucyHkn C.1 nC.2) MakcumasnbHOl pacyeTHOl Temne-
paTtypoii Ana o6opyAo0BaHUsA, pacnosoXeHHOro BoO BXOAHOM BO3AYLWHOM NOTOKe, ABNSAETCA pacyeTHasa Temnepartypa BO3-
flyxa no cyxomy TepMomeTpy.

C.8.2.3.2 Bcucteme € OTKPbITOM NN 3aKpbITOW BHYTpPeHHel peunpkynaynein (cm. pucyHkn C.3. C.4 n C.5) makcu-
MasnbHOI pacyeTHO TemnepaTypoii Ans o60pyfoBaHUsA, yCTAHOB/IEHHOTO BO BXOAHOM BO3/AYLIHOM NOTOKE, A0/XHA 6bITb
TemnepaTypa BO3AyXa, BbIXOAALLEro U3 BEHTUNATOPA C PEBEPCUPOBAHHLIM BO3AYLWHbLIM NOTOKOM BO BpeMsA peLupkyns-
uuu, Nnatc 3anac HagexHocTtn 14 °C(25°F).

C.8.2.3.3 TllockonbKy B cucTeMe C BHelWHeln peuynpkynauymein (cm. pucyHok C.6) Bo3ayx nepeMellnBaeTcs HeNon-
HOCTbIO, C/ielyeT OYeHb BHUMATENIbHO BbIGUPaTh pacyeTHY TemnepaTypy Ans 060pyA0BaHNsA, yCTAHOBIEHHOTO BO BXOA-
HOM BO3AYWHOM noToke. OnNacHOCTb 3aknyaeTcs B TOM. 4TO 3TO 060pyAOBaHne MOXeT noaBepraTbCa BO3AENCTBUIO
ropsuunx cnoes Bo3fyxa, KOTopblii He cMewasncs ¢ 60/1ee X0/04HbIM BXOAHbIM BO34yXOM. OTa npo61eMa 0CO6EHHO 0CTPO
CTOMWT BO BpeMs nycka.

C.8.3 [lnana3oH pacyeTHbIX TeMmnepaTyp

BONbWMWHCTBO MeXaHN4YeCcKoro o6opya0BaHns y40BNeTBOPUTENbHO paboTaeT npy TemnepaTypax Bo3gyxa oT MUHYC
29'C (MnHyc 20 *F)po nntoc40°‘C (nntoc 104 ‘' P)6e3 kakux-nnb6o moaundukaumnii. OgHako, NOCKONbKY BbI6GOp MaTepuanos n
MeToAbl NPOEKTUPOBAaHMSA ANA 60NbLNHCTBA KOMMOHEHTOB MEXaHNYECKOro 060py0BaHNA HECTAHAAPTU3NPOBaHbI. CTaH-
AapTHble paboyne ananasoHbl y pa3IMyHbIX U3rOTOBUTENEN MOTYT 6bITb PasInyHbI.

C.8.4 TunuuyHble xapakTepucTUKM U Auana3oHbl pabounx TemnepaTyp CTaHJAPTHOrO MeXxaHW4yeckoro
obopynoBaHus

C.8.4.1 O6wwue nonoxeHuns

XapaKkTepucTukn u gnanasoHsl TemnepaTyp Bo3ayxa, NpUBOAWMbIE B 3TOM pasfene, He pacCcynuTaHbl Ha TO. YTOGbI
orpaHuuymBaTh NpUMeHeHne Kakoro-nn6o o6opyaoBaHus. MpUrogHOCTb KOHKPETHOW efnHMLbI 060pyA0BaHNA ANA Henpe-
pbiBHOV pab6oTbl NpW onpeAenieHHOW pacuyeTHOW TemnepaTtype cnepyeTt NoATBepXAaTb, MPOKOHCYNbTUPOBaBWMUCH Y
n3roToBUTENS.

C.8.4.2 BEHTMNATOPbI C PyYHbIM perynnpoBaHnmemM lWara B yCN0BUAX HENpepbIBHOW pa6oTbl (0T MUHYC 54 ‘C
po nntc 121 @C(oT muHyc 65"F go nntc 250 JF)J

[ns nonyyYyeHMs HaUNyylWux pe3ynbTaToB B YC/IOBUAX XON04HOW NOroAbl BEHTUNATOPbI C PerynpyemMbiM BPYUHYHO
Wwarom A0/MKHbI 6bITb CHAGXeHbl BTYNKOV N3 NAACTUYHOW CTanu, alloMUHUA UK APYTroro MaTepuana c xopolwew nnacTuny-
HOCTblO. MaTepuan nonaTok AO/KEH UMETb aHaNOrNYHble XapakTepuCcTUKN.

C.8.4.3 BeHTMNATOPbLI CaBTOMAaTUYECKUM peryinpoBaHnemM NepeMeHHOro wara B yCIOBUAX HENPEPbIBHON
pa6oTbl (0T MuHyc 32 ;C go natc 121 "C (oT muHyc 25 *F go natwoc 250 °F)J
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Kputepuu, npusegeHHblie B C.8.4.2 4N BTY/IOK M /10NATOK BEHTUNATOPOB C PYyYHbIM pPeryMpoBaHnem wara, npume-
HAT Takxe W K aBTOMaTUYeCKn ynpasiseMblM BEHTUNAATOPaM C perynupyembiM warom. Mockonbky aBTomaTuyeckue
yCTpoOiicTBa perynnpoBaHus wara y pasHblX U3rotoBuTeneii pa3nunyHbl, akTuyecknii AnanasoH pabounx Temnepartyp u
pekomMeHfaLmMn No paclMpeHnsa aToro AmanasoHa cnefyet ysHaBaTb Y U3roTOBUTeNS.

C.8.4.4 2nektpoasuratenu (ot muuyc 30 °C go nntoc 40 "C (0T MUHYC 22 *F go 240 “F))

BepxHuii npegen pabounx TemnepaTtyp N8 3NeKTpoABuratTeneii MoOXHO NoBbIWAaTb, €C/IN 3aMEHATLCUCTEMY U305~
LMW M CMa30Y4HbIli MaTepuan NOALWNNHNKOB Ha MaTepunasbl, paccunTaHHble Ha 601ee BbICOKME TemnepaTypbl. B 60nbWNH-
CTBE C/lyyaeB MCNONb30BaHWS B XONOAHYK noroAgy ABuratenn cHabxalT o6orpeeatensamMu, 4To6bl nognepxuBaTb
TemnepaTypy BO3flyxa BHYTPU UX BblLlE TOYKN POCHI.

C.8.45 KnuHoBuaHble peMHu [oT MuHyc 40 ‘C go natoc 60 “C (0oTMuHyc40 “Fpo 140°F)]v peMHU NPUHYANTENb-
HOW Nepepayn c BbICOKUM KpyTAW MM MOMeHTOM (0T MmuHyc 34 “C go nntoc 85”0 (oT muHyc 30 *F go nntoc 185*F)]

Ecnuv peMHMn akcnayaTupyloT 3a npejenamMu BbllleyKa3aHHbIX TeMnepaTypHbIX AUana3oHoB, UX CPOK CYX6bl cokpa-
waeTcs. MmelTCa cneynanbHble peMHU, NpeAHa3HauyeHHble 419 3KCNayaTaLumy Bl e Huxe aTuxgnanasoHos. Oxugae-
Mas [0/ITOBEYHOCTb CNelmnanbHbiX peMHell MoXeT 6biTb HXKe, YeM Yy CTaHAapPTHbBIX.

C.8.4.6 3y6uaTblie nepepaun (0T muHyc 18 “C go nntoc 77 *C (o1 muHyc O“F go nntoc 170 *F)J

Ana akcnnyaTtauunn 3ybyaTbix nepegay npu Temnepartypax HWXe yka3aHHOro gunanasoHa Heo6Xo0A4WMO 3aMeHATb
CMa304Hble MaTepuanbl Ha NPUroAHbIA ANA AaHHON TemnepaTypbl U. BO3MOXHO, 406aBNATb Macnonogorpesartens. ®ak-
TUyeckne gnanasoHbl pabounx Temnepatyp M pekoMeHaaLumnm no pacluinpeHunto aTux Amana3oHos cneayeT nonyyaTb y U3ro-
ToBUTENS 3y6uyaToii nepegaun.

C.8.4.7 MopgwwnnHukn [oT muHyc 45 “C go nntoc 121 *C (ot muHyc 50 °F go nnatwoc 250 ‘F)]

YKa3aHHbIli Bblle Anana3oH pa6oynx TeMnepaTyp NoAWMUNHUKOB MOXHO PacLIUPATh, 3aMEHNB CMA304HbIi MaTepu-
an Ha NpuroaHbIi Ana Tpebyoweroca TemnepaTypHoOro gnanasoHa.

C.8.4.8 CTanbHble unn antoMuHMeBble Xxano3um [oTMuMHyc40'Cponntoc 121 *C (oT muHyc 40 *F go nntoc 250 ‘F)J

Xans3n gosmkHbl 6biTb paccUnTaHbl Ha Harpy3ku, oxungaemMmblie BO BpemMsa paboTbl NpU HU3KUX TeMnepaTtypax. Ans
3TOro Heo6xoA4MMO BblIGUpaTL 601ee NNaCTUYHbI MaTepuan. Mpy NpoekTUpPoOBaHUKN CneayeT yunuTbiBaTb HArPy3Kkn OT cHera
nnbfa, aTakke Bo3feiicTBMne Nbfa Ha KOHCTPYKLMIO N paboTy pblyaxHoi nepegaun. fjuana3oH TemnepaTtyp MOXHO paclu-
pATb. ecnun BbiGUpaTth gpyrne matepuansl NOALWMNNHUKOB.

C.8.4.9 Mem6GpaHHble NnHeBMonpuBoAabl (0T MuHyc 40 °C go nnwc 82 CGC (oT mMuHyc 40 “F go nnatwoc 180 “F».
nopwHeBble NHeBMONpuBOAbl [0T MuHyc 34 ‘C go nntwc 79 °C (o1 muHyc 30 ‘F go nntoc 175 aF)Ju nHeBMaTuyeckue
nosnynoHupyrw e yctponctea [oT MuHyc 40°‘C go natoc 71 "C (oT muHyc 40 *F go nntc 160 °F>l

BbllweykasaHHbIi TeMnepaTypHblii AuanasoH 418 NHEBMOMNPUBOAOB M NO3ULMOHUPYIOLLNX YCTPONCTB MOXHO paclumn-
pATb. 3aMeHNB MaTepuanbl HEKOTOPbIX KOMNOHEHTOB, B TOM Yncne MeMbpaH 1 YNAIO0THUTENbHbIX Kofew,.

C.8.5 BcnomoraTenbHoe HarpeBaTe/ibHoe o60opyaoBaHue

C.8.5.1 Ecnu BKakoil-nnb6o cucteme 3awnuTbl OT 3UMHUX YCNIOBUI UCNONb3YIOT NapoBble HarpeBaTe/ibHble 3MeeBu-
KM. TO MakCUMasnbHYl pacyeTHYl TemnepaTypy HaxoAsal,erocs noj ux Bo3geiictBueM MexaHuyeckoro o6opyaoBaHunsa
MOXHO onpeAensATb N0 Temnepartype HacblWweHUa napa. A ekt n3nyyeHna oT NapoBOro 3mMeeBMNKa HUUTOXEH, N €ro MOX-
HO He yYnTbiBaTb NPV ONpeAeeHnn pacyeTHbIX TeMnepaTyp MexaHn4yeckoro o60pyA0BaHuns, pacnosioXeHHOro nog smMmee-
BUKOM. lMapoBble 3MeeBUKM O6GLIYHO MCNONb3YT BO BPEMSA Nycka W OTKAKOYEHUA, HO He npu 06bl4HON paboTe. ANnA
npegoTBpalleHna 3amep3aHns NapoBoOro 3ameeBuka c/ieAyeT UCMO/b30BaTh NApPOOTAENNTENb.

C.8.5.2 YcnewHo NCNONb3YOT Takxe ApYyrue Tunbl BCNOMOraTesIbHOro HarpeBaTeIbHOroo60pyA0BaHUA. Takne Kak
3MEeeBUKN CO CMeCbIo FIMKONSA U BOAbI, CXUAKMM TENOHOCUTENEM, 3/IeKTPUYeCcKMe HarpesaTenn v NPOCTPaHCTBEHHbIE
o6orpesaTenu.

C.9 Tlpouyepypbl Nycka n OTKNHOYEHUA

C.9.1 O6buwue nonoxeHuns

OnucaHHble B 3TOM pasgene npoueaypbl npefHasHayeHbl ANA TOro, YTo6bl AONONHATL NpoueAypbl, NPUHATbIE Y
notpebutens, a He 3aMeHATb UX. DTN NpoLeAypbl NPUMEHAIT TONILKO KannapaTtam € BO3AYLWHbLIM OXJaXAeHNeM C HEKOTO-
POl CTEeNEeHbIO 3aWUTbl OT 3MMHUX YCNOBWUIA, OT NpocTeliwei cTeneHn (TONbKO OTPerympoBaHnsa BO3yLWHOro Notoka) Ao
Hanbonee CNOXHbIX CTeNeHel (40 NOMHOW peunpKynsyuM BHEWHeTo Bo3ayxa). laHHble npouefypbl OTHOCAT TONbKO K Nyc-
KY U OTK/TIOYEHUIO B XO/TOAHYIO NOroAy.

C.9.2 NMpouepypsbl nycka

C.9.2.1 Mepep NyckoM yAansioT CHer, e/ UAN 3alUTHbIE MOKPbITUA, KOTOPble MOTYT NnomelwaTb pa6oTe xano3sn
WNN BEHTUNATOPOB. B 3aBNCUMMOCTUOT KOHKPETHbLIX NOTOAHbLIX yCNOBUI CHEr U Ned nHorfga gonyckaeTcsa yaanath, BKAOUYNB
NycKoOBOW HarpeBaTesNbHbIi 3MeeBUK. CneayeT feiicTBOBAaTb OCTOPOXHO, YTOObI He fOMYyCKaTb MOBPEXAEHUS BEPXHUX
Xanwsn. Paboune He OMKHbI XO4UTb MO Xanto3n.

C.9.2.2 MpoBepATCcUCTEMY NoJaun BO3Ayxa Ha NpMbopbl N y6exaatlTcs, YTo oHa pa6oTaeT v B Hell HET BOAbI.

C.9.2.3 MMpoBepAatoT paboTy KOHTPONbHO-U3MEPUTENLHbLIX NPUOGOPOB N KNAanNaHOB CUCTEMbI YNpaB/eHUS.

C.9.2.4 MpoBepAatoT paboTy BCEX XaNo3n, UX PblYaXHbIX Nepegay, a TakKe aBToMaTUYeCKN peryinpyemMblX BEHTU-
NATOPOB C NEPEMEHHBLIM LIArom (ecnv OHW UCNOMb3YTCH).

C.9.2.5 )XXant3n 3akpbiBalOT. BkayaloT NyCKOBOW HarpeBaTenbHbIli 3MeeBUK (ECN OH ele He BKAOYeH). Ecnun
HarpeBaTe/sIbHO CUCTEMOW iIBNSieTCA NapoBOii 3MeeBUK, NPOBEPSAT NapooTAeNnTeNb Ny6exfatoTCs, YTO OH (DYHKLMOHMU-
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pyeT yAoBNeTBOPUTENbHO. [epes Nnyckom Tpy6HOTo Nyyka B pa6oTy ero Temnepartypa v Temnepatypa okpyxatoLiero ero
BO3/JyXa A0/KHbI ObiTb Bblle KPUTUYECKOW TemMnepaTypbl TEXHONOTMYECKOro npouecca.

C.9.2.6 [lna cnctem ¢ BHYTpeHHel uupkynauyueii (cm. pucyHkn C.3, C.4 n C.5) npoBepsAl0T, HAXOANTCA NN cucTema
ynpasB/ieHNs B 3UMHEM peXuMe, a UMEHHO, BEHTUNATOP, PACMNONOXEHHbIA 611Xe K BbIXOAY TEXHONOTMYECKOR cpeabl, 40/1-
XEeH MMeTb Takoii yron ycTaHoBKW, 4TOGbI Gbi/la BO3MOXHOCTb N0AaBaTh BO34yX BHU3 Yepe3 TPYGHbIA Ny4ok, a BTOPOWi BEH-
TUNATOP MOr nojasaTb BO3AyX BBepx yepes ny4yok. O6a BeHTMNATOpPA AO/KHbI ObiTb YCTAHOBMIEHbI B MNONMOXEHUE
MaKCUMasibHOro BO3/JYLWHOTO NOTOKa

C.9.2.7 [ins cuctem c BHelWwHell peuynpkynsaumeii (cm. pucyHok C.6) npoeepatoT.

a) pa6oTalT 1M 06BOAHBIE Xaso3n, Kak cnefyeT, eCIM UMeeTCA pblyaXHas nepegada Mexay BEPXHUMYU Xasno3un n
06BOAHLIMU Xano3u;

b) paboTy ncpegctsa NpMBOAa BXOAHbIX Xanto3u;

C) KOXyx TennoobmeHHuKa n yb6expalnTcsa, YTO B HEM HeT 60/bLINX OTBEPCTUIA, BNycKaloLWmUX X0N04HbIN BO3AYyX
BHYTpPb.

C.9.2.8 MyckannapaTa ocyLWwecTBAAT BCOOTBETCTBUMN C OO6bIYHBIMY NpOL,eAypaMu, OAHAKO NPU HEKOTOPbIX YC0-
BUSAX Mpolecca MOryT BO3HUKHYTb 0coGble Tpe6GoBaHWA. Hanpumep, napoBble KOHAEHCATOPbl WU OXNafuTenn BA3KUX
XUAKOCTel Npu yMepeHHbIX TemnepaTtypax 06bl4HO TPebyloT BBE4EHUA TEXHONO0TMYECKOro NOTOKA C NOMTHbIM NN 6NN3KUM
K MOJTHOMY pacxofoM. HanpoTnBe, TEXHOMOTMYEeCcKne NOTOKN C BbICOKMMU TemMnepaTypamu BBOAAT BTeNN006MeHHNK nocTe-
MEHHO. 4TO6bl MUHUMU3NPOBATHL BbICOKNE TEPMUYECKME HANPSAXKEHNA, KOTOPbIE MOFYT NPUBECTU K MEXAHNYECKMM Heunc-
npaBHOCTAM.

C.9.2.9 Bkno4alT BEHTUNATOPbLI, CTABAT Xasllo3M 1 aBTOMaTU4YeCcKn ynpas/iseMble BEHTUAATOPbI C NepeMeHHbIM
waroM Ha aBToMaTWyeckoe ynpas/ieHue, n nocae JOCTUXEHNS HOPMabHbIX pa6oynx napaMeTpoB OTK/OYalOT Harpesa-
TeNbHbIN 3MeeBuk.

C.9.3 Mpoueaypbl OTKNOYEHNA

C.9.3.1 MMepep OTKNIOYEHNEM BbIKIIOYAIOT BEHTUNATOPbI, 3aKPbIBAKOT XaN03M U BKIOYAKT HarpeBaTeNbHbli 3Mee-
BUK. €C/TN OH UMeeTCA.

C.9.3.2 Heobxogumo cobntofaTb HOpManbHyO Npoueypy OTKAlOYeHMa annapara.

C.9.3.3 Ecnu Heobxognma npoyncTka napom, cnegyeT y6eamTbCca B NOSIHOM CTOKe KOHAeHcaTa.

C.9.3.4 [lanee oTk/No4alT HarpeBaTebHblli 3MeEEBUK.

C.9.3.S [nga 3awuTtel 060pyf0BaHNA B Nepuoj npoctoa cobnwgawnT HOpManbHble NPeAyCMOTPEHHbIe AN1A Hero
npoueaypsbl.

C.10 Mpumep 3KOHOMMWYECKOTO CPaBHEHUSA KOCBEHHOTO (C MPOMEXYTOYHON BOAOW)M NPAMOro BO3AYLWHOTO
oxnaxpjeHusa gna cuctem, TpebyoWMX NOATOTOBKN K 9KCnayaTtayunm B 3MMHUX yCNOBUAX

C.10.1 O6uwue NoONOXeHUA

Mepepn TeM. Kak NPOBOANTb 9KOHOMUNYECKOE CPABHEHNE CUCTEM CNPSAMbIM W KOCBEHHbIM BO3AYLIHbIM OX/1aXAEHNEM,
Tpebywwnx NOArOTOBKN K 3KCNAyaTauun B 3MMHUX YyC/I0BUAX, BbIGUpaT paboyne TemnepaTypbl A8 NPOMeXyTOUYHOMN
BOAbl. OTO ABNAETCA BaXHbIM (PAakTOPOM AN 3KOHOMMUKM cCuCcTeMbl. TemnepaTypa Ha Bbixoge annaparta C BO3AYLWHbIM
oxnaxpaeHnem r2 (cM. pucyHok C.12) asnsetcs pyHKuMeil pacyeTHol TemnepaTypbl BO34yXa Mo CYXOMYy TEPMOMETPY U Kpu-
TUYECKNX TemnepaTyp TEXHONOrM4Yeckoit cpeabl U TPY6GHbIX CTEHOK B KOXYXOTPYy6HOM Tennoo6meHHuKke. Temnepatypar,
[0MKHa OblTb Bblle KPUTUUYECKON TeMnepaTypbl TeXHOMOTMYeckoll cpefbl. TemMnepaTypHblii gnanasoH I, — /2 BAusieT Ha
pasmep annapartac BO3AYLWHbIM OX/1TaXAEHNEM C MTPOMEXYTOUYHOI BOLOM, KOXYXOTPYOGHOro TEN006MEHHMNKA U MOLLHOCTb
LMPKYNSLNOHHOTO Hacoca nonpejenseT KOMYeCTBO KOPNYCOB B NOC/AeA0BaTENbHOCTU. TeMnepaTypHbIii guanasoH cne-
AyeT Bbl6GupaTbh Tak. 4To6bl ONTUMNU3NPOBATH KOMMNOHEHTblI KOHKPETHON CUCTEMBI.

BbiBOoAbl M3 npumMepa, npuBeneHHoro 8 C.10.2 n C.10.3, cnpase/iMBbl TONIbKO A1 3TOr0 KOHKPETHOro cnyyas. Kax-
Ablli cnyyail npyMeHeHns Heo6Xo0A4MMO UccnefoBaTh OTAENbHO.

1 — UMpPKYNALMOHHBINA Hacoc: 2 — aofooxNaauTesb; 3 — TexHosornyeckas cpega. 4 — oxnaguTesis TeXHOIOMMYECKo cpeabl

PucyHok C.12 — Cuctema c NpoMexyTo4HOW BOfOM
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C.10.2 Mpumep (eanHuLbl CU)

Oxnagutenb «xHedTAHOro ocTaTka» npeAHasHavyeH ana oxnaxgeHna 363000 kr/y npogykTa npu atmocepHoM gas-
neHun n temnepatype ot 171 ‘C go 93 *C. PacueTHasa TemnepaTypa no Cyxomy TepMomMeTpy A0/XHa 6biTb 49 ‘C. MUHU-
ManbHas pacyeTHaa TemnepaTtypa Bo3gyxa fosxHa 6biTb 0 SC. TemnepaTypa 3acTbiBaHWS ocTaTka Ao/xHa 6biTh 35 °C,
BSI3KOCTb Ha Bxoge U Bbixoge 6.0 n48.0 cl1 cooTBeTCTBEHHO. BXxoAHAaA M BbIXOAHAA TeMnepaTypbl LUPKYNALUOHHONR BOAbI
66111 Bbl6GpaHbl 57 ®C 1 123 “C npu pacxoge 227000 kr/y. O6paTuTe BHUMaHWe, 4TO 4NA NpuMepa BbliGpaHa cuctema ¢
BoAoli nop naBneHnem. B ta6nuue C.3 xapaktepusywTcsi 06e cuctemsl, a B tabnuue C.5 cpaBHUBaeTCA UX CTOMMOCTb.

NMpumedaHune — Cuctema TENNO06MEHHMKA C NPAMbIM BO3AYLWHbBIM OX/12XA4EHUEM, ONNCAHHAS B 3TOM pasge-
fle. XOTSA U ABNAETCA C/lydaeM NPakTUUeCKoro NpUMeHEeHUs, HO He MOXeT 6biTb ONTUMasibHO. KpoMe Toro, faHHbie 0 CTOMN-
MOCTU 060pyAOBaHUsi, NPUBOAMMbIE B LAHHOM NpuUMeEpe, OTHOCATCA K 1981 roAy W B3ATbl MCKNIOYMTENLHO AN
WNN0CTPaLMK; Npyu peasbHOM 3KOHOMUYECKOM CPaBHEHWUMU CleAyeT UCMONb30BaTbAeiCTBY O ME LeHbI.

C.10.3 Mpumep (eanHnybl, npuHaTbie B CLUA)

Oxnagutenb «HeTAHOro octaTka* npegHasHavyeH gna oxnaxgeHna 800000 hyHTOB/4 ocTaTka Nnpu aTMocepHom
nasneHnun c 340 “Fpo 200 “F. PacueTHas TemnepaTypa Nno CyXxoMy TepMoMeTpy Ao/kHa 6biTe 120 aF. MMHUManbHas pac-
yeTHas TemnepaTypa Bo3gyxa fonxHa 6b1Tb 32 ‘F. TemnepaTtypa 3acTbiBaHWs ocTaTka A0/XHa 6bITb 95 *F, BA3KOCTb Ha
Bxofe uBbixoge 6.0 148,0cl cooTBETCTBEHHO. BXOAHAs 1 BbIXOAHAs TeMnepaTypbl LAPKYNSAUMOHHOV BOAbl 6GblNN BbiGpa-
Hbl 135 ‘F 1 254 ‘F npu pacxoge 500000 chyHTOB/Y. lna npumepa BbiGpaHa cuctema ¢ BOAONM nog gasnennem. B tabnu-
ue C .4 xapaktepusytTcs o6e cuctemsl, a B Tabnuye C.5 cpaBHuBaeTCca UX CTOMMOCTb.

NMpumedaHne — Cuctema Ten006MeEHHMKA C NPSMbIM BO3AYLWHBIM OX/TAXAEHUEM, ONNCAHHAS B3TOM pasge-
fie, XOTS U ABNAETCA C/lydaeM NPakTUUeCKOro NPUMEHEHUs, HO He MOXET 6biTb ONTUMasIbHON. Kpome Toro, faHHbie 0 CTOu-
MOCTU 060pyAOBaHUs, NMPUBOAMMbIE B LAHHOM NpuUMepe, OTHOCATCS K 1981 roAy W B3sTbl UCKNIOYUTENbHO AN
UNNI0CTPALUK; NPU HACTOSALLEM 3KOHOMUYECKOM CPaBHEHUN ClefyeT UCMNOob30BaThbAeNCTBYIOWNE LeHb

Ta6nuuya C.3 — OnucaHue KOCBEHHOI N NPAMOI cUCTEM BO3AYLWIHOrO oxnaxaeHusa (eanHuybl CU)

3HaveHve nokasarens

HavMeHoBaHve nokasartens KocseHHast cuc-  lMNpsmasa cuctema
Tema oxnaxae BO3/YLLHO0
\71 oxnaxgeHuns*

Mnowaab, M2:

- KOXYXOTPYBHOro TenI006MeHHMKa 1486 —

- annaparta C BO34YyLWHbIM OX/axjeHnem 1208 —

TexHonornyeckas Harpyska;

- NponyckHas cnoco6HOCTbL Hacoca. M3y 227 —

- HOMUHaNbHbIA guameTp Tpy6HOW 06BA3KM / BMECTMMOCTb YpPaBHUTENbHOTO 150/1.89 —
6aka, M3

KoadhpnymeHTbl CTOMMOCTU MOHTaxa®:

- KOXYXOTPY6HOro Tensioo6MeHHMKa 2.7 —

- annapaTa ¢ BO3AYLHbIM OXaxXAeHneM 1.8 —

- Tennoo6MeHHUKa ¢ BO3AYLWHbIM OXNaXjeHneM, Npucnoco6/1eHHOro K 3UMHUM 1.8 —
ycnosusam8

- Hacoca 2.5 —

- Tpy6HOI 06BA3KM / M ypaBHUTENbHOTO 6aka 2.5 —

MowHocTb npusoga. kBT:

- BEHTUNATOPa annaparta ¢ BO3[AYLHbIM OX/1axXAeHnem 111.9 —

- Hacoca 18.6 —

- TenN006MEeHHMKa C BO3AYLWHbIM OXN1aXAE€HWEM, NPUCNOCOBNEHHOTO K 3UMHUM 160.3
ycnosuam8

8 TexHonornyeckaa Harpyska annaparta ¢ BO3AyLWHbIM OX/IBXAEHNEeM. NPUCNOCO6NEHHOr0 K 3MMHUM YC/OBUAM, fie-
NUTCS He ABe (PYHKUUWU, NPUYEM OHU BbIMOMHAKTCSA Tennoo06MeHHUKkaMu pasHoii koHurypayun. O6e KoHurypayum
MMEOT NOJMHYI0 BHELHIOW PEeLUpKynsyuio 1 napoBblie 3MeeBuKku. lns oxnaxaeHus ot 171.11 *C go 126.67 “C koHury-
pauus cocTouT U3 ABYX CeKUUid WnpuHoit 5.79 M n anunHoii 9.14 M c ABYMS TPYGHbIMU Nyykamu B KaxAoi cekuymm. Kax-
AbIA NYy4OK UMeeT NATb pAfoB 1 12 npoxoaoB. Tpybbl MeT HapyXHblii guameTp 50.8 MM 1 394 anoMuUHMEBBLIX pebpa
(BbicOTO 15.88 MM) Ha MeTp. Tpy6bl pacnosoXeHbl PaBHOCTOPOHHWM TPeyrofibHUKOM v umetoT war 101.6 mm. O6wasn
nnowanb NOBEpXHOCTW cocTaBnaeT 12.289 M2 (nnowafb NOBEPXHOCTU rnafgkux Tpy6 806 M2). ina oxnaxpeHus ot
226.67 °C g0 93.33 X KoHdurypaums cOCTOUT M3 Tpex napannesnbHblX CeKUNii WnpuHoii 4.88 m n gnnHoi 9,14 mc wec-
Tbio TPY6GHbIMM NyYKaMu B KaxAoli cekumn. OHW pacnosioXeHbl B ABe napasnfiefibHble HUTKW No Tpu nyyka nocneposa-
TenbHO. Kaxablii Ny4yok nMeeT WecTb PAJOB U TpK xofa. Tpy6bl rnagkne HapyXHblM gnameTpom 25.4 MM U TONLWMUHON
CTEeHKN 2.77 MM. Tpy6bl pacnosioXeHbl PaBHOCTOPOHHUM TPEYrosibHUKOM W MMelT nonepeyHblin war 44.45 mm. Mno-
wanb NoBepxHOCTK cocTaBnsieT 4133 m2.

®KoathPULUMEHTLI CTOMMOCTN MOHTaXa MOryT 3aBUCETb OT MecTa, CTOMMOCTU paboyei cunbl N T.N.
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Ta6nuuya C.4 — OnucaHne KOCBEHHOI M NPAMOI cuCcTeM BO3AYLWHOTO oXnaxAeHusa (efnHWLbI, NpuHATbIe B CLUA)
3HaueHue nokasartens

HaumeHoBaHue nokasarens MpsaAmasa cuctema BO3-
KocBeHHas cuctema
[lyLL HOrO OXNaxpe-

oxnaxgeHus N
HusA

Mnowapgb, yT2:

- KOXYXOTPYGHOTO TeNN006MEHHIKA 16000 -
- annaparta C BO3AYLWHbIM OXNaxAeHnem 13000 —
TexHonornyeckas Harpyska.

- NponyckHas Cnoco6HOCTL Hacoca. rasnnoHoB/MUK 1000 —
- HOMUHanNbHbI AnameTp TPYGHON 06BS3KM / BMECTUMOCTb ypaBHU- HTP 6/500 -

TenbHOro 6aka, rasiJloHOB

KoaghpuumeHTbl CTOMMOCT MOHTaxa".

- KOXYXOTpy6HOro Ten1oo6mMeHHuKa 2.7
- annaparta C BO3[yLWHbIM OX/TaXAEeHNEM 1.8 —
- Tenn006MeHHNKa C BO3AYLWHbIM OXaXAeHUeM, NPUCNoco6IeHHOTO K

3UMHUM YyC/IOBUAM* 1.8 -
- Hacoca 25 —
- Tpy6HOW 06aa3kn/v ypaBHUTENbHOTO Gaka 2.5 —
MouwHocTb npuBoaa, add.n.c.:
- BEHTUNATOpa annaparta C BO3AYLWHbIM OX/1aXAeHneM 150 -
- Hacoca 25 —
- TeN/I006MEHHUKA C BO3AYLWHbIM OX/aXAeHUeM, NpUcnoco6aeHHOro K 215

3UMHUM yC/IOBUAM*

“ TexHonornyeckasa Harpyska annapata € BO3[yLWHbIM OX/IaXAEHUEM, NPUCNOCO6IEHHOTO K 3MUMHUM YC/IOBUAM, [ie-
nnTca Ha ABe (hYHKLUU, MPUYEM OHU BbIMONMHATCA TEN006MEHHNKaMn pasHoil koHdurypauun. O6e koHdurypaymm
MMEIT MOJTHYI0 BHELHIOW peLupKynaumno u naposbie 3meeBukn. Ans oxnaxgeunsa ot 340 “F go 260 *F KoHurypauusa
COCTOWT M3 ABYX CeKLMiA WnpuHOi 19 hyToB 1 4nuHoi 30 hyTOB C ABYMS TPYOHbLIMM NyyKamu B Kax oW cekuyuu. Kaxabliii
nyyok MMeeT NATb PAA0B 1 12 npoxofoB. Tpy6bl UMeT HapYXHblii anameTp 2" 1 10 antoMuHneBbIX pe6bep Ha A0iM: Bbl-
coTa pebep 58*. Tpy6bl pacnonoxeHbl PABHOCTOPOHHUM TPEYro/sibHWKOM C nonepeyHbimM warom . O6uwasa naowagb
noBepxHocTu coctaBnseT 142800 kB. pyToB (NNowasb NOBEPXHOCTN rnajkux Tpy6 8671 kB. yToB). NS oxnaxaeHus
OoT 260 @F g0 200 ®F KOHhUTypauus coOCTOUT U3 Tpex napasnenbHbiX CEeKUUA wupnHoit 16 daytos n gnuxoii 30 pyTos, €
WeCTblo TPYOGHbIMY MyYKamm a Kaxaoi cekymn. OHNM pacnonoXeHbl B ABe napannesibHbie HUTKA No TpU Nyyka nocnepno-
BaTesibHO. KaXAblii Ny4oKk MMeeT WecTb PAAOB M TpU Xxoda. TpyObl rnagkme HapyXHbiM agnamMeTpoMm I M TONWMNHON CTeH-
kn 0.109'. Tpy6bl pacnonoxeHbl PaBHOCTOPOHHWM TPEYrosIbHUKOM W WMelT nonepeudblii war 1 3/4". Mnowapb
noBepxHocTu cocTtasnset 44485 k. (hyTOB.

b KoadhhnuymeHTbl CTOMMOCT MOHTaXa MOryT 3aBuceTb OT MecTa, CTOUMOCTN paboyei cunbl u T.0.

Ta6nuuya C.5— CpaBHeH/WE CTOMMOCTU CUCTEM C KOCBEHHbLIM W MPAMbIM OXNaXAeHUEM

KocseHHasi cuctema  lNpsAmas cuctema BO3-
HanmeHoBaHve nokasarens

oxnaxzaeHus LYLIHOK OXNaXAEHNst
CTtonmocTb o6opynoBaHuna9, gonnapbl CLA:
- KOXYXOTPYyGHOro Tennoo6MeHHuKa 150000 —
- annaparta C BO3AYLWHbLIM OXNaxjeHnem 287000 -
- Tennoo6MeHHNKa C BO3AYLWHBbIM OXNaXAeHNneM, NpUcnocob1eHHOro K 11360000 1136000
3UMHUM YC/OBUSIM
- Hacoca 10000 —
- Tpy6HOli 06BA3KkM | ypaBHUTENbHOTO Gaka 20000 -
CTOMMOCTb B CMOHTMPOBAHHOM Bufgeb. gonnaps CLWA
- KOXXYXOTPYBHOro Tennoo6MeHHNKa 405000 -
- annaparta ¢ BO3AYylWHbIM OXNaXAeHNem 516000 —
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OKoH4aHue Tabnuupl C-5

KocBeHHast cuctema  lMpsimasi cuctema BO3-
HavmeHoBaHue nokasaresns p

oxnaxaeHns [lyLLHOTO OXNaXgeHUs
- Tenn1006MeHHMKa C BO3AYLWHbIM OXNaxXAeHneMm, NpUcnoco6/1eHHOT0 K 2045000
3UMHUM YCNI0BUAM
- Hacoca 25000 —
- Tpy6HOI 06BS3KM / ypaBHUTENbHOTO 6aka 50000 -
CTtoumocTb aHepruuc. gonnape CLA
- BEHTUNATOPOB annaparta ¢ BO3AYLHbLIM OXNaXaeHNeM 225000 -
- TeNN006MEHHMKA C BO3AYLWHbLIM OX1aXAeHWeM, NPUCNOCOBNEHHOTO K 322000 -
3UMHUM YCNOBUSAM
- Hacoca 37000 —
OueHka NonHol ctoumocTull
Cucrema 1258000 2367000

a CTtoumocTb 060pyaoBaHNs npuBeAeHa no gaHHbim 1981 r.

b CTOMMOCTb B CMOHTMPOBAHHOM BW/e NOMy4YalT, YMHOXMB KO3 PULNEHT CTOMMOCTN MOHTaxa Ha 3akKynouHyio
LueHy o6opyi0BaHus, 0 KOTOPOM MAeT peyb. CTOMMOCTb B CMOHTUPOBAHHOM Buje BkItoYaeT B Ce68 CTOUMOCTb NoABOAa
Tpy60NpoBOAOB, 3eMNAHbLIX PA6OT, 6€TOHHbIX paboT, KOHCTPYKLMOHHON CTanmn, 3aNeKTPOMOHTaXHbIX paboT, ycTaHOBKMN
KOHTPO/IbHO-U3MEPUTE/bHbIX NPUGOPOB, OKPACKN WU N30NALUN.

c ins pacyeTa CTOMMOCTU 3Hepruun 6bina B3ATa ueHa 1500 gonnapos CLIA 3a aekTUBHYIO nowagnHyo cuny
(2011 ponnapos CLIA 3a kunoBatT).

allonHas cTOMMOCTb paBHa CyMMe CTOMMOCTW & YCTAaHOB/IEHHOM BUAE U 3aTpaT Ha 3Hepruio.

C.11 PacyeT MUHUMANbHO TemnepaTypbl CTEHOK Tpy6

C.11.1 MNpumep pacyeTa MUHUMASIbHON TemMnepaTypbl CTEHOK TPY6 AN151 Ope6GpeHHbIX TPY6 (EAUHULLI, NPUHSA-
Tble B CLUA)

C.11.1.1 O6uwwue cBegeHunn

MpoekTupyetca annapaT ¢ HarHeTaTeNbHON TAroW, onucaHHblli a C.11.1.2. npeAHa3HaYeHHbIl ANA OXNaxaeHnsa
116000 cdyHTOB/Y ra3oiina (C NNOTHOCTbIO 21.4* AMEpPUKAHCKOTO HedTAHOro MHCTUTYTa M nokasatenem K no cucreme
Universal OH Products 11.5)c 290 °F go 160 *F npu TemnepaType Bo3gyxa Ha Bxoge 90 ‘F. Heo6xoAnuMo paccuntatb MUHN-
MasnbHYl0 TeMnepaTypy CTEHOK TPy6 Ha BbIXOAe HUXHero psaga Tpy6 Ans TemnepaTtypbl Bo3gyxa Ha Bxoge 10 “F v MUHU-
ManbHOM pacxoge Bosgyxa 147000 dyHTOB/Y. KoTOpas TpebyeTcAa ANa nojAepxaHua Heob6XoAWMOW BbIXOAHON
TemMnepaTypbl NpOeKkTMpyemMoro npouecca. TemnepaTypa 3acTbiBaHWA ra3oiinsa 50 !F.

C.11.1.2 OnucaHue annaparta

Annapat cOCTOWUT U3 OHOI cekuuu, cogepxalleit ognH TPYGHbIN NyYok WupuHoi 9.5 dyToB u AnnHoit 30 byTos., €
CeMbl0 pAjamMu ncemblo npoxogamu. Nyyokcogepxut 319 Tpy6 M3yrnepoancToli cTanm Cc HapyXHbIM guameTpom 1" nton-
WMHOI cTeHkn 0,109*. pacnonoXeHHbIX a BUAE PABHOCTOPOHHETO TPEYTrO/IbHUKA, C WaromM 2 '/2*. Tpy6bl uMeoT 10 antomMu-
HueBbIX pebep Ha flolim; BbicoTa pebpa 5/8'. TonwunHa 0.01&*.

C.11.1.3 [laHHble
MepeMeHHbIe, 3HaYeHNA KOTOPbIX NpUBeJeHbl HUXe, onpeaeneHsl B C.5.2.

A,— 0.2047 pyT2/doyT;
Ag— 5.5 yT2/dhyT;

rfa— 0.3367 < P)<cyT2)(4)/BTE;
r, — 0.0389 (*P)(cbyTrXuybTE:
rm— 0.0251 BTE*1 (cm. Tabnuuy C.6);
‘e M(AQAT *rm v ("M >
Ic- 0.0389(5.5/0.2047) ¢ 0.025 ¢ (0,3367/1.2).
rc = 1.351 (‘ P)(cbyT2)(4)/BTE;

re-t0 -F.
Me- 160*F;
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Ta =160 -(0.0389/1.351 >(5.5/0.2047) (160 - 10).
TW*4 4 F.

BbiuncneHHas TemnepaTypa CTEHOK Tpy6 HAMHOTO HUXe pekomeHAyeMoii TemnepaTypbl 75 JF (50 *F nnatoc 25 “F kak
3anac HagexHocTu). CnefoBaTeNlbHO, KOHCTPYKTOP [AO/DKEH PACCMOTPETb MeTo/ NOATOTOBKN K 3UMHUM YCNOBUAM, ajek-
BATHO 3aliuuialoWmnii faHHY cCUCTeMY OT Npo61eM Cc TeMNepaTypoii 3acTbiBaHUSA. 8 3TOI CUTyaL U BO3MOXHbIMUW pPeLleHu-
AMW MOryT cTaTb cucTembl C unm D. KoTopble cneayeT paccMOTpeTb; OAHAKO KOHCTPYKTOP pelwaeT yCTPpaHUTb 3Ty
npo6aemMy gpyrum cnoco6om, KoTopblii onucan B C.11.2.

C.11.2 Mpumep pacyeTa MUHUMANbHON TeMnepaTypbl CTEHOK rNaakux Tpy6 (eguHuubl, npuHaTble B CLUA)

C.11.2.1 O6uwue ceegeHuns

KOHCTpYKTOp pelwaeT cnpoeKkTupoBaTh annaparT C UCNO/Ib30BaAHNEM Kak cpe6peHHbIX, Tak U rnagkux Tpy6. B HoBo
KOHCTPYKLUMUK TPYGHbI NY4OK MMeeT BepxHue psagbl ope6peHHbIX TPY6 U HMKHWE pAAbl rnaakux Tpy6. Konmyectso Bo3ayxa
Temnepatypoii 10 °F. Tpebyloweecsa, 4To6bl NMONYYNTb PACYETHYIO BbIXOAHYI TemnepaTypy TeXHONOrn4yeckoi cpepbl
160 “F. Takoe xe. kak U B KOHCTPYKL MU, onncaHHoi B C.11.1.1. Tenepb KOHCTPYKTOP paccuynTbiBaeT MUHUMa/IbHYIO Temne-
paTypy CTEHOK Tpy6 Ha BbIXOJE HUXHero paja rnagkux Tpy6.

C.11.2.2 OnucaHue annaparta

AnnapaT COCTOUT U3 OAHOI cekuuu, cogepxalyein ognH TpyGHbIR nyyok wupuHoii 9.5 yTtos n gnnnoii 30 cyToB, C
BOCEMbIO PAJAMMN N BOCEMbIO MPOXoAaMu. BepxHue WwecTb pAAOB Nyyka cogepxart 273 TpyObl U3 yTNepoANCTOI CTanu Hapyx-
HbIM AnameTpom I U TONWMNHON cTeHkn 0.109I pacnonoxeHHble B BUAE PABHOCTOPOHHETO TPEYroNlbHU Ka C Wwarom 2 Tpy-
6bl MelT 10 antoMuHMeBbIX pe6ep He oAuH AloliM; BbicoTa pebpa 3*, TonwwuHa 0.016*. Kpome TOro, Ny4ok CofepxuT
166 Tpy6 U3 yrnepoAnCcTOi CcTanmn B ABYX HWKHUX pAgax. OTn Tpy6bl Takke UMeT HapyXHblii guameTp 1¥*1 TONWMNHY CTeH-
Kk 0.109* n pacnonoxeHsbl B BUJe paBHOCTOPOHHEro TpeyronbHuka ¢ warom 1 3/fi

C.11.2.3 [aHHble

[aHHble 418 HUKHEero paja rnajkux Tpyé:

Ab— 0.2618 cbyT2/chyT;
Ak— 0.2047 dyT2/chyT;
— 0.153 (°P)(cbyT2)(4)/BTE;
m- 0.058 (BP)(cdyT2)(M)/BTE;
'mi— 0.0004 (aP)(cpyT2)(4)/BTE;
rc = r*Af/A") ¢ rml »(ckJIn).
rc - 0.058 (0.2618/0.2047) + 0.0004 + (0.153/1.2).
0.202 TP)(cpyT2)(4)/BTE;

Te-(Vrc)(VAI)(rB- / B).
Tw= 160-(0.058/0.202) (0.2618/0.2047) <160— 10).
TW»105‘F.

PaccuntaHHas TemnepaTypa CTEHOK Tpy6 Ha BbIxode HWXHero psga rnagkux Tpy6 mHoro Bbiwe 75 G-. noaTomy
3amMep3aHus rasoiins He oxngaeTcsa. HTobbl yA0CTOBEPUTLCSA, HTOOPBOPEHHANA YacTb Nyyka Takxe 3aluieHa, KOHCTPYK-
TOp pelwaeT paccuntaTtb TeMnepartypy CTEHOK TPY6 Ha BbIXofe WwWecToro npoxoaa (pas opebpeHHbIX TPy6 HeENoCpefCTBEH-
HO Hafj rnagkumu Tpy6amu). 8 pesynbrarte TEN/IOBbIX PACYETOB KOHCTPYKTOP NonyyaeT criefylolue gaHHble:

rls - 0.3356 (*PX®yT2)(4)/BTE.
m- 0.0236 (“F)(dbyT2)(4)/BTE;
rce mM<V*i>*rme<W -
rc=0.0236(5.5/0.2047) ¢ 0.0251 * (0.3356/1.2).
rc = 0,939 (“P)(cpyT2)(4)/BTE.

/B — 31.3 °F (TemnepaTtypa BO3ayxa, BbIXOAALWEr0 N3 yHacTke rnagkux Tpy6);
B — 173.4 *F (TemnepaTypa rasoiins, BbIX0AsLLero N3 WecToro npoxoaa);
TwAT% -(r*KH A JA W t-tB)
7W* 173.4 — (0.0236/0.939) (5.5/0,2047) * (173.4 — 31.3).

7w = 77.4 *F(> 75 @F).
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MpepcTaBnaeTcs, YTO 3Ta KOHCTPYKLMNA HAaAEXHa C TOYKM 3PEHUA NOTEeHLUNaIbHOro 3aMep3aHusa Npu HenpepbIBHOM
pa6oTe. OgHaKo, Kak 1 BO BCEX OXNafuTenax Ans BA3KUX XUAKOCTelW, peKoMeHAyeTCsi UCNONb30BaTh BCNOMOraTenbHblii
HarpeBaTesibHbIl 3MEeEeBUK A8 NyCKa B XONTOHY0 Noroay.

C.11.3 Mpumep pacyeTa MMHUManbHOW TemMnepaTypbl CTEHOK TPY6 Ana opebpeHHbIX Tpy6 (efgnHuybl CU)

C.11.3.1 O6wwne cBeaeHuns

MpoekTupyeTcs annapart C HarHeTaTe/IbHOW TAroi, onucaHHblii B C.11.3.2. npefHa3Ha4YeHHbIA ANA OXxNaxAeHns
52618 kr/u rasoiina (c nNoTHOCTbl 21.4e AMepuKaHCKOro HedTAHOro MHCTUTYTa M nokasaTtenem K no Universal OH
Products 11.5)c 143‘Cpo 71 @ npu TemnepaTtype Bo3gyxa Ha Bxoge 32 ‘' C. KOHCTPYKTOp xenaeT paccyntaTtb MUHUMANb-
Hyl0 TemMnepaTypy CTeHOK Tpy6 Ha BbiXxofe HWXHero psijga Tpy6 Ana TemnepaTtypbl Bo3jyxa Ha BXxoAae MUHyc 12 ‘C n MUHU-
ManbHOM pacxofe Bo3gyxa 66679 kr/u, kotopasa TpebyeTcsa ANns nojfepxaHns Heo6XoAMMOW BbIXOAHOW TemnepaTypsbl
npoekTUpyemoro npowecca. Temnepatypa 3acTbiBaHus rasoinsa gosmkHa 6biTe 10 “ C.

C.11.3.2 OnwncaHue annaparta

Annapart cOCTOUT U3 OAHOI ceKkumnmn, cogepxalyeil oAnH TPYOHbIA Ny4YoK ANnHON 2.90 M, C CEMbIO pAgaMu 1 CEMbo
npoxogamu. My4yok coaepxuTt 319 Tpy6 M3 yrnepoAmncToil cTann HapyXHbiM gnamMeTpom 25.4 MM W TO/WUHON CTEHKN
2,77 MM. pacnonoXeHHbIX B BUAe PaBHOCTOPOHHETO TpeyronbHWKa ¢ warom 63.5 mMM. Tpy6bl nmetoT 394 antoMUHUEBBIX
pebpa Ha meTp, BbicOoTa pe6pa 15.9 mm. TonwmnHa — 0.4 mm.

C.11.3.3 [aHHble

MepeMeHHble, 3HAYEHUSI KOTOPbIX NPUBOAATCA HUXKe, onpegeneHsl B C.5.2.

N(— 0.0624 m2/m.

AQO— 1.68 m2/m;

Lo 1.2:
rti — 0.0593 m2 K/BrT;

m— 0.00685 m2 K,'BT;

m— 0.00443 m2 *K/BT (cm. Tabnuuyy C.7);

e mevase [T vy
lc =0.00685(1.68/0.0624) * 0.00443 ¢ (0.0593/1.2).

rc * 0.238 m2 K/BT;
/B — mMuHyc 12 X .

7B— 71 “C;

rw=71—(0.00685/0.238) (1.68/0.0624)171 - (- 12)].
ra=6.7"C.

BbluncneHHan TemnepaTypa CTEHOK TPy6 HAMHOTO HUXKE peKoMeHayeMoit Temnepatypsl 23.9 ‘' C (10 ‘Cnntoc 13.9 X
Kak 3anac HagexHocTu). CnegoBaTesibHO, KOHCTPYKTOP A0JIXEH paccMOTpeTb MeToA NPUCNOCO6NEHNS K 3MMHUM YCNOBU-
AM, afeKBaTHO 3aluLLalL il faHHY0 cCMCTeMy 0T Npo6emM c TemnepaTypoii 3acTbiBaHUA. B 3TOl cuTyaynm BO3MOXHbIMYN
pelweHnamMn moryTt ctatb cuctembl C unu D. KoTopble criefyeT pacCMOTPeTh; O4HAKO KOHCTPYKTOpP pellaeT yCTpaHuTb 3Ty
npo6aemy apyrum cnoco6om, KotTopslii onucaH B C.11.4.

C.11.4 Mpumep pacyeTa MUHUMAaNbHOV TeMnepaTypbl CTEHOK rnagkux Tpy6 (eanHuubl CW)

C.11.4.1 O6wwnecBeneHus

KOHCTPYKTOp pelwaeT CNpoeKkTMpoBaTb annapaTt C UCNOb30BaHNEM kak ope6GpeHHbIX. Tak U rnagkux Tpy6. B HoBol
KOHCTPYKUWUK TPYGHbIV Ny4OK UMeeT BepXHUe paabl opebpeHHbIX TPY6 M HUXHUE paabl rnagknx Tpy6. Konuyectso Bosayxa
TemnepaTypoii MuHyc 12 ‘C. Tpebyloweecs, 4To6bl NONYYUTb pacyeTHYI BbIXOAHYK TemnepaTtypy TeXHON0rn4eckom
cpepbl 71 X . Takoe Xe. Kak U B KOHCTPYKLUKU, onncaHHol a C.11.3.1. Tenepb KOHCTPYKTOP pacCcUYnUTbiBAET MUHUMANbHYIO
TemnepaTypy CTeHOK Tpy6 Ha BbIXOA€e HWKHero psja rnagknx Tpy6.

C.11.4.2 OnwucaHue annaparta

Annapart coCTOUT U3 0HOI CeKLUU, coaepxaLlein oanH TPYGHbIA NYYOK WMPUHOWK 2.90 MW 4NNHOI 9.14 M. C BOCEMbIO
pAjamMu n BOCEMblo Npoxofamun. BepxHue WwecTb pAAOB Nyyka cogepxar 273 Tpy6bl U3 yrnepoAnCcToi CTanmn HapyXHbiM
AvaMeTpom 25.4 MM U TOMLWMWHOW CTEHKN 2.77 MM. pacnofloXeHHble B BUAE PABHOCTOPOHHErO TPeyronbHNKa C LIarom
63.5 M. 3TN TPYy6bl MetoT 394 antoMUHNEBbLIX pebpa Ha MeTp; BbicoTa pe6pa 15.9 mm. TonwmnHa 0.4 mm. Kpome TOro, ny4yok
COAEPXMNT 166 Tpy6 U3 YINepoancToli cTanmn B 4BYX HWKHUX psifgax. DT TpyObl TakKe UMET HapyXHblii anameTp 25.4 MM 1
TONWMUHY CTEHKM 2.77 MM U pacnosioXeHbl BUAe PaBHOCTOPOHHETO TPeyrosibHuKa ¢ warom 34.9 Mm.

C.11.4.3 [aHHble

[laHHble 4NA HUKHEro paaa rnaakux Tpy6;
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N, — 0.0798 m2/m;
A. — 0.0624 m2/m;
r,s— 0.0629 m2 K/BT:
n,— 0.0102 m2 K/BT:
rmt— 0.000070 m2 K/BT:
rca *rm e {'M i
rc=0.0102(0.0798/0.0624) ¢ 0.000070 + (0.0269/1.2).
rc* 0.0355 M2 K/BrT;

7W* 71 - (0.0102/0.0355) (0.0798/0.0624) (71 - (-12)),
r, =40.5*C.

PaccumTaHHas TemnepaTtypa CTEHOK Tpy6 Ha BbIXOAE HWXHEro psifa rnagkux Tpy6 MHoro Bbiwe 23.9 ‘C. noatomy
3amMep3aHns ra3oins He oxuaaeTcs. UTo6bl y40CTOBEPUTLCS, YTO OPe6PEHHAs YacTb Nyyka TakKe 3auiuleHa, KOHCTPYK-
TOp pelaeT paccunTaTh TeMnepaTypy CTEHOK TPY6 Ha BbIXOAe WecToro npoxoga (psig ope6peHHbIX Tpy6 HENOCPEACTBEHHO
Hag rnagkumu Tpy6amu). B pesynbTate TENOBbIX PACYETOB KOHCTPYKTOP NOMy4YaeT cregytolume faHHblie

n¥%— 0.059 M2 K/BT;

r, — 0.00415 m2 K/BT;

c-MV *i)er»*<VU

It =0.00415(1.68/0.0624) * 0.0044 ¢ (0.059/1.2).
rE* 0,1653 m2 K/BT:
f8 — MuHyc 0.4 “C (TemnepaTypa BO34yXa, BbIXOAALWETO U3 yYacTKa rnagkux tpy6).
7B— 78.5 aC (TemnepaTypa rasoiins, BbIXoAsALLero N3 WecToro npoxoaa);
>W e - (*«/*.) (rB-'B).
r* =78.5- (0.00415/0.1653) (1.68/0.0624) (78.5 - (-0.4)).
7W=25.2°C (> 23.9 *C).

MpepctaBnsieTcs, YTO 3Ta KOHCTPYKLUMA HAAEXKHA C TOUKN 3PEHUS MOTEHLNAIbHOTO 3aMep3aHust Npyu HeMpepbIBHOM
pa6oTe. OHaKO, Kak 1 BO BCEX OXNafNTeNnax AN BA3KUX XUAKOCTe, peKoMeHAyeTCA UCNOb30BaTb BCNOMOraTe bHbli
HarpeBaTesibHbIi 3MeeBUK 415 MycKa B XO/T04HYI0 NOroay.

Ta6nuya C.6— 3HayeHua  ANA NONHON NAowWaAn HaApYXHON NOBEPXHOCTN TPY6bl HAPYXHbLIM AnamMmeTpom 1*. c anto-
MWUHUEBbIMU pe6pamu BbICOTOW n ToNWnHOI 0.016"

TonwuHa CTeHkn Tpy6bl, Aoiim

Tennonpo- KO/B0 Pe-
MaTtepuan Tpy6bl . bep Ha 0.035 0.049 0.065 0.083 0.109 0.134
BOHOCTb K o
Aioiim
m (*F dY»2 4-BTE)

AAmupanTeiickasa na- 70 7 0.01677 0.01708 0.01745 0.01787 0.01852 0.01918
TYHb 8 0.01700 0.01735 0,01777 0.01825 0.01898 0.01943
9 0.01720 0.01760 0.01806 0.01860 0.01942 0.02025
10 0.01739 0.01782 0.01833 0.01893 0.01984 0.02076
11 0.01755 0.01803 0.01859 0.01925 0.02024 0.02125
ANOMUHNIA 90 7 0.01655 0.01677 0.01702 0.01732 0.01778 0.01824
8 0.01675 0.01700 0.01729 0.01763 0.01814 0.01866
9 0,01692 0.01720 0.01752 0.01790 0.01848 0.01906
10 0.01708 0,01738 0.01774 0.01816 0.1879 0.01944
11 0.01722 0.01755 0.01794 0.01840 0.01909 0.01980
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OkoHuyaHne Tabnuubl C.6

ToMWMHA CTEHKN TPY6bI, At0IM

Tennonpo- Kon-80 pe-
Matepuan Tpy6Gbi 6ep Ha 0.035 0,049 0.065 0,083 0.109 0.134
BOAHOCTb K- o
[Atoim
m('F chyr2 Y|'BTE)

Yrnepoguctas crtanb 26 7 0.01789 0.01867 0.01959 0.02067 0.02230 0.02396
8 0.01827 0.01916 0.02020 0.02142 0.02327 0.02515
9 0.01862 0.01961 0.02078 0.02214 0.02421 0.02631
10 0.01896  0.02005 0.02134  0.02285 0.02513 0.02745
11 0.01927 0.02047 0.02188 0.02353 0.02603 0.02858
HepxaBetwwaa (kop- 9.3 7 0.02068 0.02263 0.02493 0.02762 0.03169 0.03584
pPO3UOHHO-CTOlKas) cTanb 8 0.02143 0.02364 0.02625 0.02930 0.03392 0.03862
(Mapkn 302.304.316.321 9 0.02215 0.02463 0.02755 0.03095 0.03611 0.04137
" 347) 10 0.02286 0.02559 0.02882 0.03258 0.03829 0.04409
11 0.02355 0.02654 0.03008 0.03420 0.04045 0.04681

aK — TennonpoBOAHOCTb B BPUTAHCKUX TEMMOBLIX eAnHMLax (Yac) (kBagpaTHblil pyT) (rpagyc ®apeHreitta) Ha oguH

pyT.

MpumeuyaHune — MpuBeseHHble a TabnnLye 3HAYEHUS NCXOAAT U3 AONYLWEHUS MaKCUMaibHOrO CONPOTUBNEHNS
BO3AYLWHOW CTOpPOHbI (rfs unm * rds). paBHoro 0.15 3ddekTuBHOCTL pebep gonyckaetca @ = 1.

Ta6nuya C.7— 3HayeHua r, Ans NoaHON nnowasn HapyXxHoW NOBEePXHOCTU TPY6bl HAPYXHbIM AnameTpom 25,4 MM.
C aNtOMUHWEBLIMU pe6bpamMun BbicOTON 15.9 MM M TONWMUHON 0.4 MM

To/WMHa CTEHKU TPYGBbI, MM

T -
MaTepyan TpyGel ennonpo” - g va 0.89 124 1,65 2.10 277 3.40
BOAHOCTb K* .
nioiim
r, (w2 OBT)
AamupanTeiickas na- 121 276 0.00295 0.00301 0.00307 0.00315 0.00326 0.00338
TYHb 315 0.00299 0.00306 0.00313 0.00321 0.00334 0.00342
354 0.00303 0.00310 0.00318 0.00328 0.00342 0.00357
394 0.00306 0.00314 0.00323 0.00333 0.00349 0.00366
433 0.00309 0.00318 0.00327 0.00339 0.00356 0.00374
AnoMUHNIA 155.6 276 0.00291 0.00295 0.00300 0.00305 0.00313 0.00321
315 0.00295 0.00299 0.00304 0.00310 0.00319 0.00329
354 0.00298 0.00303 0.00309 0.00315 0.00325 0.00336
394 0.00301 0.00306 0.0012 0.00320  0.00331 0.00342
433 0.00303 0.00309 0.00316 0.00324 0.00336 0.00349
Yrnepoauctasa cranb 45.0 276 0.00315 0.00329 0.00345 0,00364 0.00393 0.00422
315 0.00322 0.00337 0.00356  0.00377 0.00410  0.00443
354 0.00328 0.00345 0.00366 0.00390 0.00426 0.00463
394 0.00334 0.00353 0.00376 0.00402 0.00443 0.00483
433 0.00339 0.00360 0.00385 0.00414 0.00458 0.00503
HepxaBetowasn ctanb 16.08 276 0.00364 0.00399 0.00439 0.00486 0.00558 0.00631
(mapkun 302. 304. 316. 315 0.00377 0,00416 0.00462 0.00516 0.00597 0.00680
321 1 347) 354 0.00390  0.00434  0.00485  0.00545 0.00636  0.00729
394 0.00403 0.00451 0.00508 0,00574 0.00674 0.00676
433 0.00415  0.00467 0.00530 0.00602  0.00712 0.00824
JKk — TennonpoBogHOCTb. BT/(M mK).
MpnmevyaHune — MpueefeHHble B Tabnuue 3HauYeHNs UCXOAAT U3 ONYLLEHUS MAKCUMaIbHOTO CONPOTUBEHNS

BO3/JYLWHOW CTOPOHbI (rfs unn ro ¢ rds), paBHoro 0.0264. A chekTBHOCTL pebep gonyckaeTca ¢ m 1.
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C.12 Mpumep pacyeTaTennoBbIX NOTEPH

C.12.1 Mpumep pacuyeTa TeNnNoBbIX NOTePb (eAUHMLbI, NPpUHATbIE B CLUA)

C.12.1.1 O6uwue cBefeHunn

B npumepax, npuBeAeHHbIX B 3TOM pasjesne, He06X04MMO ycTaHaBIMBaTh nepenag Temnepatyp Mexay OKpyxat-
WK1M BO3AYXOM M BO3JYXOM BHYTpM annapata. B pacueTe gna onpejeneHns MMHUManNbHOro Konnyectea noAsoaMmMoro
Tenna, kotopoe TpebyeTcs OT BCMOMOraTe/ibHOTO HarpeBaTe/IbHOro 3MeeBUka, Temnepartypoii Bo3ayxa, 3aKkn4eHHOro B
ob6beme, okpyxatLem TEXHONOTNYECKN 3MeeBUK, A0/IKHa 6bITb TeMnepaTypa, 4,0 KOTOPOWA XenaTenbHO HarpesaTb TeX-
HOIOTUYECKNIA TPYOHbBI Ny4YoK.

BHyTpu Harpesaemoro o6bema B0o3ayx BBepxy 6yeT ropsayee, 4Hem BO3A4yX BHN3Y. 3HaYeHNs TemnepaTtypbl BHYTPEH-
Hero Bo3jyxa Kak 4N Bepxa, Taku N5 H1U3a 06beMa ABNATCA AONYLWEHHbIMW. OTO HE PeKOMEHA0BaHHbIe TemnepaTypbl
BO3/lyXa, a NpoCTO B3ATble B Ka4yecTBe AONYLWEHNA ANSA UNNOCTPALMK NpoLeAypbl pacyeTos.

O6paTuTe BHMMaHWe, YTO 34eCb JONYyCcKAaeTCs, UTO NAOWaAb Xato3n Takas Xe. Kak n nuuesas naowasb Tpyo6Horo
nyuyka. — 370 He Bcerpja 6biBaeT Tak.

C.12.1.2 HomeHknatypa

C.12.1.2.1 O603HavyeHus

A, — nnowajb yTeukn Xxanto3un B kBagpaTHbix chyTax. (B npuBoAMMbIX HUXE pacyeTax gonyckaeTcs, 4To A, cocTaB-
nseT 2 % nuuesolt nnowaan TpyGHOro nyyka.):

Cp— cpeAHsAs yaenbHas Ten/10eMKOCTb B 6pUTAHCKUX TENMOBbIX eAnHnLax Ha (hyHT) (rpagyc ®apeHreiita). (4ns
Bo3ayxa 6epeTvcsa 3HauyeHune 0.24).

Fp— pgaBneHue, cTuMynupyolee yTeuky, B doytax cton6a cpefbl;

Fp* — paBneHune achhekTMBHOE, CTUMYNUpPYIOLLee YTeuky, B hyTax ctonba cpeasbl,

g — YCKOpeHue cunbl TaXecTun, pasHoe 32.1? cpyTos/c2:

ft — BblcOTa cTONGa ropsyero Bo3gyxa B pyTax;

K — nokanbHblii KO3(hprUMeHT Tenaonepegaunm B 6pMTaHCKMX TENNOBbLIX eanHMLAx Ha (4ac) (kBagpaTHbIn dyT)
(rpapgyc ®apeHreiita);

< — Tennosble NOTEPU B €ANHULY BPEMEHW, B GPUTAHCKUX TENNOBbLIX €4NHMLAX B Yac.

[— TemnepaTtypa a rpagycax ®apeHreiita;

U — ko3adppnuUMeHT TENN0BOro NponyckaHua BOGpUTaHCKMX TENN0BbIX e4UHNLAaxX Ha (Yac) (kBagpaTHblii yT) (rpagyc
dapeHreliita);

V — CKOpOCTb B (hyTax B CeKyHAy;

gm — pacxof B ejuHULY BpeMeHU, B (hyHTaXx B 4ac;

p — NNOTHOCTb BO3AyXa B (pyHTax Ha Ky6uueckuii dyT.

C.12.1.2.2 TOACTPOYHbIE NHAEKCHI

0 — OTHOCUTCS KYC/NOBUAM CHapyXu TeNI006MEHHMKA C BO3AYLWHbLIM OX/aXAeHUEM.

1— OTHOCUTCH KYCNOBWUAM BHYTPU TENN00O6MEHHNKA C BO3AYLWHbBIM OX/TaX4EHUEM.

C.12.1.3 YTeuyka yepe3 xasntosn

C.12.1.3.1 HaxofsAuwwninca BHErepMeTUYHOM KOXYXe BO3AYyX TemMnepaTypoi Tensee, YeM y OKpyxatoLiero Bo3ayxa,
CTPEMUTCA NOAHUMATLCA BHYTPW KOXYXa W OKa3blBaeT faB/leHNe Ha BEPXHIO NOBEPXHOCTb. ECM BEPXHAS NOBEPXHOCTb
COCTOMT U3 He 3aKPblTbiX FEPMETUYHO NONATOK Xato3n, To 3TO Bbi3blBAET yTeuky. [laBneHune, CTUMyupyoLliee yTeuky,
MOXHO BblpaxaTb cnefylowunm o6pasom;

*pM<P.- P)NeP|- <-9>
CKOpOCTb NpOTEKaHNA Yepes 061acTu yTeukn (npu gonyu,eHnn notepn B 1.5 CKOPOCTHLIX Hanopa) cocTaBnseT.
v(2g Fp/1,5)w . (C.10)
Pacxop, ¢ KOTOPbIM TENNbI BO34YX yTeKaeT yepes Xaso3un, paBeH.
AT 3600 yiiA, (C-11)
MNHTEHCNBHOCTb TENNOBbLIX NOTEPb BCIEACTBME YTEUKN Yepes Xanto3un paBHa:
smrcep<We>- (C.12)
Mpumep pacyeTa Tenn0BbIX NOTEPb BCEACTBUE YyTEUKN Yepe3 xanto3u npeacrtasned 8 C.12.1.3.2.
C.12.1.3.2 [lonyckaem cnefyioLine ycaoBus; NOJTHOCTbIO 3aK/M0UYEHHbIN B KOXYX annapaT c BO3AYWHbIM oxnaxae-
HWeMm nmeet WnpuHy 14 dytos, AnunHy 36 hyToB, BbICOTY 8 (hyTOB. TemnepaTtypa BHYTpeHHero so3ayxa 7; pasHa 100aF ,a

TemnepaTtypa HapyxHoro Bosayxa M0 pasHa O T . Ecnu gonycTuTb, 4TO fEACTBYIOT 3aKOHbl MAeaNbHOro rasa, N10THOCTb
BO3/yXa MOXHO onpeaennTb u3 ypasHeHus (C.13):

P> (MpYC*T). (C.13)

raoe M — MonekynsipHblii Bec BO3Ayxa, paBHblil 28.96;
p — abconTHOe gaBneHne B hyHTax Ha KBaApaTHbI AOAM;
R — rasoBas nocTtosiHHas, paBHaa 10.73 (ky6uueckux ¢yToB) ((hYHTOB Ha KBagpaTHblii gloiimM, abCoONOTHOE) Ha
(byHT-MONb) (rpapycbl PeHknHa);
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T — TemnepaTypa HapyXHoOro Bo3gyxa B rpagycax PeHkuHa.
CnepoBaTefibHO, NIOTHOCTb HAPYXHOTO BO3JyXa COCTaBNAET:

p0 = «28.96) (14.70))/1(10.73) (0 + 459.67)] = 0.0863 chyHTOB,'PyT3.
MNOTHOCTb BHYTPEHHEro BO3/jyxa cocTaBnseT:

p,= [(28.96)(14.70)J3/((10.73)(0 * 459.67)1 * 0.0709chyHTOB/PYT3.
[laBneHue, cTUMynupyrLwee yTeuky yepes xasatosn, onpeaensiioT ¢ nomoLwbio ypasHeHnus (C.9):

Fp* 1 (po - P,)¥p.3 18 (0.0863 - 0.0709)1/0.0709 = 1.738 chyTOB BO3AYLWHOrO cTONGA.
CKOpOCTb NpoTeKaHna Yepes Nnolajb yTeukn Xantosu, BbiTekatlol,as 13 3Toro AasB/ieHNs, BbIYNCAAIOT C NOMOLLbIO
ypaBHeHus (C.10):
(24 Ap/1 5) <2 L2) (32.17) <1,738)71.5),/2 = 8.63chyTOB/C.
Pacxop yTeuku Bo3yxa yepes Xasito3u BbIUNCIAIT C NOMOLLb0 ypaBHeHus (C.11):
gm= 3600 vp,/1, »(3600)(8.63) (0.0709) [(0.02) (14)(36)1 m 22 203 cpyHTa/u.
MNHTEHCMBHOCTbL TEMJIOBbIX NOTEPb BCEACTBME YTEUKN Yepes Xasto3n BbIYUCNAIT C NOMOLbl0 ypaBHeHUa (C.11):
h >qmep(T, - Fa)~ (22.203) (0.24)(100-0)= 532900 BTE/u.

C.12.1.4 Tennosble NOTEPU Yepe3 NOBEPXHOCTHU

C.12.1.4.1 TennoTa, Tepaemasn BCNeACTBME KOHBEKLUMN OT BHELWHNX NOBEPXHOCTEN 3aMKHYTOro o6bema, ABnseTcs
dyHKUMe nepenaga TemnepaTtyp, CKOPOCTW BeTpa M naowann NoBepXHOCTU. [lna ckopocTeil Huxe 16 dyToB/C. peKoMeH-
AyeTca cnepytlouee ypaBHeHne u3 cebinku [13) ana onpegenenns koadduuymeHTta tennonepegaun Kana sosgywHoro
noToKa, napannesnibHoro NJ0CKMM NOBEPXHOCTAM:

K =0.99 ¢ 0.21v. (C.14)

MprumeuyaHne — I3T0 ypaBHEHNe BbIBEAEHO AN BEPTUKANbHbIX MOBEPXHOCTEN; OfHAKO A/1A NPOCTOTbI €ro
MCNoNb3yT 3eCh /19 BCeX MNOBEPXHOCTEN, MOCKO/IbKY 60/1bWNHCTBO U3 HUX BEPTUKa/bHbI.

[ns ckopocTeli He MeHee 16 hyTOB/C pekomeHAayeTcsA cnefyolee ypaBHeHue:
K =0.5 (n)° 78. (C.15)

O6pasel, pacyeTa TEMIOBbIX NOTEPb 3a CUEeT KOHBEKLWUM 415 BO3JYX00X1aXAaeMOro Ten006MeHHNKa npeacTas-
ned 8C.1.4.2.

C.12.1.4.2 [lonyckaem cnepgytowune ycnoBus: NOMHOCTbIO 3aKNOUYEHHbI a KOXyX annapart ¢ BO3JYyLWHbIM OxXnaxae-
HMeM uMeeT WUPUHY 18 byToB, ANUHY 36 PyTOB, BbICOTY 16 hyTOB (OT yPOBHS OCHOBaHUA A0 Bepxa xant3un). Temneparty-
pa BHYTpeHHEero Bo3gyxa usmeHseTcs nuHeliHo ot 100 ‘F BBepxy Ao 50 *F BHU3y. TemnepaTtypa HapyXHoro Bo3gyxa paBHa
O‘F. CkopocTb BHYTpeHHero Bo3gyxa — 2 yta/c. CkopocTb BeTpa cHapyxun — 30 dyToB/c.

KoadhhmuymeHT TENNOBOrO NPONYyCKaHUA U BbIUNCAAOT Cnefyowmum o6pasom:

K,=0.99 +0,21V* 0.99 ¢ (0.21)(2) = 1.41 BTE/(u yT2 ‘P).
KO = 0,5 (1)0'78 = 0.5 (30)°-78 = 7.09 BTE/(4 *chyT2 **F).
U - 1/[(1/K,) + (1/K0)) = 1/J1/1.41) # (1/7.090, = 1.176 BTE/(4 *chyT2 mCF).
MO/THY0 UHTEHCUMBHOCTbL TENJIOBbLIX NOTEPb YEepPe3 NOBEPXHOCTb ONpeaesnsiioT caeaywmm o6pa3om:
* = UA(T - TO)
6 = (1.17){(18)(36)(100 — 0) (16 + 18 + 36 ®36)[(100 > 50)/2 - O)};
® =227400 BTE/u.

C.12.1.5 PacyeT NONHbIX TEN/IOBbIX NOTEPH

C.12.1.5.1 HarHeTaTenbHas TAra c BHelWHel peynpkynaynei

[lonyckaem, YTOKOXyXxumeeTwnpuHy 18dyTtos. AnnHy 36 hyToB MBLICOTY 18 hyTOB. Pasmepbl BEpXHUX Xanwsu 14 *
X 36 chyTOB. XKanto3n BXO4HOro BO3yxa pacnosioXeHbl Ha 60KOBbLIX CTOPOHAaX BHNU3Y. MexAay HarpeBaTe/ibHbIM 3MeeBUKOM
N BEPXHUMUN XaNo3n umeeTca cToN6 ropayero Bosjyxa BbiCOTOW 9 dhyToB. lonyckaem, 4To TemnepaTypa HapyXHoro Bo3gy-
xa paBHa O“F, a TemnepaTtypa BHYTPEHHEro Bo3gyxa naMeHseTca nAnHeinHo ot 100 aF Hag HarpeBaTeibHbIM 3MEEBUKOM [0
50 “F B HU3y KOXyxa.

Tennosble NOTepN Yepe3 BEPXHNE Xato3n BbIYNCAAIOT Cejyounum o6pasom:

=0.0863 dhyHTOB/PYT3.
pt» 0.0709 dhyHTOB/CHYT3.
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[aBnexune, CTUMyuUpyloL Ee yTeuKy 1 BO3HUKalOWee BCAEACTBIE CT0N6A ropsiyero Bo3ayxa Haj HarpesaTebHbiM
3MeeBUKOM, ONpeAensioT cielyoumnm o6pasom:

Fpl a (J(PO- P|)1®|* ((9) (0.0863 - 0.0709))/0.0709 = 1.95 chyTa BO3AYyLWHOrO cCTONGA.
MNoTHOCTL BO3AyXa NpW cpefHeli TemnepaType noJ HarpeBaTebHbIM 3MEEBUKOM cocTaBnseT
p, = (Mpy(R7,)* ((28.96)(14.7)¥{(10,73)[(100 »50)/2 ¢ 459.67)} = 0.0742 chyHTOB,'chyT3.
CTumynupyioujee yTeuky flaB/ieHne HuxXe HarpeBaTe/IbHOro 3MeeBuka OnpeAen T caeyolWum o6pasom:

Fd2 “ (PO“ POKP|* (9(0.0863 - 0.0742))/0.0742 = 1.47 cpyTa BO3AYyLWHOro cTonba.
MonHoe cTUMyNUpyloLee yTeuky faBneHune iBNSeTcs CYMMOW AaB/eHUi Bbllle 1 HUXe HarpeBaTebHOro ameeBuka:
= Fpl ¢ Fp2 » 1.95 + 1.47 = 3,42 chyTa BO3AylWHOro ctonba.

JTOT nepenaj AaBneHuii, ofHaKo, He NpeAnosaraeT orpaHUYeHUs BO3AyXa, BXOASILLETO B Ten1006MeHHUK. Moc-
KO/IbKY BECb annapar 3ak/l04eH B KOXYX, NOCTynawwmnii BO3ayX A0/HKEH NPOXOAUTL Yepes BXOAHbIE Xanto3n. KonnuecTso
BXOAALLEro BO34yXa 4O/KHO PABHATLCS KONMUYECTBY BbIXOASALEro Bo34yXa. MOXHO AONYCTUTL, YTO 3PP EKTUBHOE CTUMY-
nupylouiee yTeuky aaBneHune Fp* 6ygeT NOPOBHY NOAENEHO MeXAYy BXOAHbIMU U BbIXOAHbIMM Xasnto3n. CnefoBaTenbHoO:

Fp* = 3.42/2 = 1.71 cdhyTa BO3aywHoOro ctonba.
CKOpOCTb NpOTeKaHUs Yepes Naowagb yTeuku anto3n CocTaBsneT:
v={2gFpW.S)V2 - )(2)(32.17)(1.71 J/1.5)1,2 = 8.56 ¢hyToB/C.
Torfa NHTEHCUBHOCTb TEMMOBbLIX NOTEPb BCAEACTBIE YTEUKM Yepes Xantosn 6yaeT:

s 9T Qo(T,- r0) = [(3600H8.56) (0.0709)) ((0.02) (14) (36)) [(0.24) (L00-0» = 528600 6 TE/.

KoadpdnumeHT Tennosoro nponyckaHus U paseH 1.176 BTE/(4 ¢yT2 ‘F). TennoBble NOTepun 4yepes NOBEPXHOCTH
COCTaBNAKT:

@ = UA(F,- TO) = 1.176 (9)(18 + 18 # 36 # 36)<100 - 0)J * 1.176 «9)(18 + 18 ¢ 36 4 36) *
x ((100 + 50)/2 - 0)) ¢ 1.176 ((18)(36) (100- 0)) = 276200 BTE/u.

C.12.1.5.2 HarHeTtaTenbHada TAra 6e3xantosn

JTOT cny4yail obecyxpgaeTca ANA TOro, 4To6bl nokasaTb, YTO 6€3 BEPXHUX Xa/l3n TennoBble NOTEPU B YeTbl-
pe — BoceMb pa3 60/blue, YeM Npu UX Hanuumn. Takme NoTepu Bbi3bIBAIOTCA HE BCTPeYaloLW el NpenaTCcTBUi eCTECTBEH-
HOU TATO BO3Ayxa yepes TPYOHbIA Ny4yok. B Takux ycnoBmax pasyMHo GyAeT NPUHUMAaTbL CKOPOCTb BO3AyXa Ha NuLeBoi
NoBEPXHOCTW TPYGHOTO nyyka, paBHoOW 50 dhyTam/MuH. FeomeTpus annapaTa ¢ BO3JYWHbIM OX/aXAeHneM gonyckaeTcs
Takoii xe.kaku Bnpumepe C.12.1.3: NO/THOCTbI0 3aKPbIThI/i annapaTt c BO3AYLWHbIM OXNaXaeHnemM nMeeT Wupuiy 14 dyTos,
ANnnHY 36 chyToB M BbICOTY 8 hyTOB. lonyckaeTcs Takxe, 4To Bo3ayx HarpeBaetcsa ¢ 0 *F go 100 aF.

TennoBble NOTEPU BbIYNCAAKT cneayowmum ob6pasom. MoTepu Tenn0ro Bo3Aayxa npu NnpoxXoxXAeHnn yepes TpyOHbIl
Ny4yoK COCTaBNAT:

gn = 3600 VPA = (3600) (50/60) (0.0709)1(14) (36)) = 107200 hyHTOB/u.
9710 npnBoanUT Kcneayrnuwum Tens10BbIM NoTepam:

@ =qgmcp (I, - 0) = (107200) (0.24)(100 - 0) = 2572800 BTE/u.

Ana apyrux KOHCTPYKLWIA, aHann3 KOTOPbIX MOXeT NoTpe60BaTbCA, PEKOMEHAYETCA MPUMEHATb MPUHLUMbI, NCNOMb-
30BaHHbIE B 3TUX NpUMeEpax.

C.12.2 Mpumep pacyeTa TenqoBbLIX NoTepb (eguHuubl CU)

C.12.2.1 O6wue cBegeHuns

B npumepax, NpuBe/eHHbIX B 3TOM pasjesie, HE06X04MMO ycTaHaBNMBaTb nepenaj TemnepaTtyp Mexay okpyxato-
WM BO3AYXOM W BO3JyXOM BHYTpW annapaTta. B pacueTe gns onpegeneHns MUHUManbHOro KosmyecTsa NoABOAUMOrO
Tenna, koTopoe TpebyeTca OT BCMOMOraTe/IbHOro HarpeBaTeIbHOTO 3MeeBuKa, TemnepaTypoil Bo3Ayxa, 3ak/l04EeHHOro B
ob6beme, OKpyxalL,emMm TEXHONOTUYECKNA 3MeeBUK, floNXHA GbITb TeMnepaTypa, A0 KOTOPOUi XenaTenbHO HarpeTb TEXHO-
N0TnYecknit TpYGHbIA NyYoK.

BHyTpu Harpesaemoroo6bema Bo3jyx BBepxy 6yaeT ropsivee, 4yem BO3yX BHN3Y. 3HAUYEHUA TemnepaTypbl BHYTPeH-
HEero Bo3ayxa Kak g Bepxa, Taku i/1d Hu3a 06bema ABNATCA 4ONYLWEHHbIMU. 3TO HE PEKOMEHA0BAHHbIe TemMnepaTypbl
BO3/yXa, a NPOCTO B3ATble B KAYECTBE AONYLULEHNA 4NA NN CcTpayny npoyesypbl pacyeTos.

O6patnTe BHUMaHWe, YTO 3/1eCb [ONyCcKaeTCa, YTo Naouafb Xastn3un Takas Xe. Kak u nuuesasn niouaab TpybHoro
nyyka. — 370 He Bcerga 6biBaeT Tak.

C.12.2.2 HomeHknatypa

C.12.2.2.1 O603HayeHuns
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N, — nnowafb yTeuku xantwo3u, M2. (B npuBoaMMbIX HWXe pacuyeTax gonyckaetcs, 4To A, cocTaBnseTr 2 %
nuuesoli nnowaaun Tpy6HOro nyyka.);
cpefHsas yaenbHas TennoemkocTb B KOX/(kr-K) (Ans Bo3gyxa 6epetcs 3HayeHne 1.005);
AaBneHve, CTUMynupyloLwee yTeuky, Bdytax ctonba cpeasl;
— YyCKOpeHue cunbl TaxecTn, pasHoe 9.807 m/c2 ;
— BblCOTa cToN6a ropsyero Bo3gyxa, Mm;
— NoKanbHbIA KO3 huumeHT Tennonepegayn. Bt/(m2 « K);
Tennosble NOTEpU B e4UHNLYY BpeMeHU. BT;
— Temnepartypa. *C;
— KO3 (pMUMEHT TENNOBOrO NnponyckaHus, Bt/(m2 K).
— CKOpOCTb, M/C;
pacxof B eAUHULY BPEMEHM, Kr/Y.
p — NMNOTHOCTb BO3AyXxa, Kr/m3.
C.12.2.2.2 MNoACTPOYHbIE NHAEKCHI

- o
- ©
I

@ <CHoxX-oh
|

3
|

0 — OTHOCMKTCSH K YC/TOBUAM CHapyXu Tenn006MeHHNKa C BO3YLWHbLIM OXJ1aXAeHUeM;
1— OTHOCUTCH KYCNOBUSIM BHYTPW TENO0O6MEHHMKA C BO3AYLWHbIM OXNaX4eHNeM.
C.12.2.3 YTeuka yepes xanosun
C.12.2.3.1 Bo3gyx c TemMnepaTypoii Bbille, YEM Y OKpYXXatoLero Bo3ayxa, HaxoAAWmninca B HEerepMeTUHHOM KOXyXe,
CTpeMUTCA NOAHMMATLCSA BHYTPU KOXYyXa WU OKa3biBaeT [laB/ieHne Ha BEPXHIO NOBEPXHOCTb. ECNn BEpXHAA NOBEPXHOCTb
COCTOUT M3 He 3aKPbIThIX TEPMETUYHO /IONATOK Xasilo3n, To 3TO Bbi3biBAET yTeuky. [laBfieHne, CTUMYNMpyloLLee yTeuky,
MOXHO Bblpa3uTb cnejyowmm obpasom;

roMMPa-p ~ . (C.16)
CKOpOCTb NpOTeKaHns Yepes 061acTu yTeukn {npu 4onyLeHnm notepn B 1.5 CKOPOCTHbIX Hanopa) cocTaBnsieT;

v = (24 fj/1.5) <2 (C.17)
Pacxof, ¢ KOTOPbIM TEN/bI/ BO3AYX YTEKAET Yepes Xasto3u, paBeH:

gm = 3600 uP[, . (C-18)

MHTEHCUMBHOCTb TEN/IOBbLIX NOTEPbL BCAEACTBUE YTEUKN Hepes Xastlo3n paBHa

> =0m*p (W o0)- (C-19)
Mpumep pacyeTa TENMOBLIX NOTEPbL BC/IEACTBUE YTEUKM Yepes Xastosun npegcrasnied 8 C.12.2.3.2.
C.12.2.3.2 [lonyckaem cnegyilolne yCcnoBus; NOSTHOCTbIO 3aK/I0YEHHbI a KOXYX annapar ¢ BO3AYLWHbIM OXnaxge-
HUEeM UMeeT WUpUHy 4.27 M. gnnHy 10.97 m. BbicoTy 2.44 M. TemnepaTypa BHyTpeHHero sosayxa 7;pasHa 37,78 'C.a 1em-
nepaTtypa HapyxHoro Bo3gyxa 0 paBHa MuHyc 17,78 “C. Ecnm fAonycTuTb, YTO AEWCTBYIOT 3akOHbl MAeanbHOro rasa,
NNOTHOCTb BO3/yXa MOXHO ONpeaensiTb U3 ypaBHEHUS:

P °(Mp)/(RT), (C.20)
rae M — monekynsipHblii Bec BO3ayxa, paBHblii 28.96:
p — abconwTHoe aaBneHune. kMa;
R — rasoBas noctosiHHas, pasHas 8.31 ix/monb K;

[ — TemnepaTtypa HapyxHoro sosgyxa. K.
CnefoBaTelbHO. NJI0THOCTb HAPYXHOTO BO3A4yXxa COCTaBNsAET:

Po = ((28.96) (101.33))/|<8.31) <-17,78 + 273.15)) = 1.383 kr/m3.
MNOTHOCTb BHYTPEHHETO BO3AYyXa COCTaBAsET:
P(* [(28.96)(101.33))/1{8.31)(37.78 ¢ 273.15)] = 1.136 kr/m3.
[aBneHne, CTUMynUpyloLlLee yTeUYKY Yepes Xasto3un, onpeensioT C NoMolbio ypaBHeHus (C.16);
Ppa (MPo*“ P|)])p|3 (2.44 (1.383 - 1.136)1/1.136 A 0.531 meTpa BO3AylWHOro ctonba.
CKOpPOCTb NPOTEKAHUA Yepes nnolaAb YTeUKN Xanto3u, BbiTekatlowas n3 3Toro AaBneHuns, BbIYUCAAIOT C NOMOLLbIO
ypaBHeHus (C.17):
n=(2aPp 1,5)18 =[(2) (9.807) (0.531)/1,5)V2 = 2.63 m/c.
Pacxopn yTeukun Bo3gyxa yepes xanio3nm pacCcumTbiBalOT C NOMOL b0 ypaBHeHusa (C.18):
gm=3600yp/[ » (3600) (2.63L,1.136) [(0.02) (4.27) (10.97)) = 10076 kr/u.
VIHTEHCMBHOCTbL TEN/IOBLIX NOTEPb BCNEACTBUE YTEUKM Yepe3 Kanio3n onpeAensioT ¢ NoMoLbio ypaBHeHus (C.19):
4 = qmQp(r,- r0)= (10076)[(1,005>(100/3600)1[37.78-(-17.78)1 m 156284 Br.
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C.12.2.4 Tennosble NOTEPU Yepe3 NOBEPXHOCTHU

C.12.2.4.1 Tennota, Tepsiemas BCNeACTBNE KOHBEKLUN OT BHELWHUX MOBEPXHOCTEWH 3aMKHYTOTo o6bema, aBnsertcs
yHKUuMell nepenaga TemnepaTtyp, CKOpOCTU BeTpa U nnouwagn noBepxHocTu. [lns ckopocTeil Huke 4.88 m/c pekomeHayeT-
cs cnepyouee ypaBHeHne (13) ans onpepenennsa koadduuneHta Tennonepegaun K gna so3gywHoro notoka, napan-
NenbHOro NNOCKUM NOBEPXHOCTAM:

K- 7.88 +0.21 V. (C.21)

MprnmeyvyaHune — 3T0 ypaBHeHUE BbIBEJEHO A/19 BEPTUKANIbHbIX NOBEPXHOCTE, OAHAKO ANS NMPOCTOTHI €ro
MCNOMb3YI0T 3/1eCh /19 BCEX NOBEPXHOCTE, NOCKONbKY 601bWMUHCTBO N3 HUX BEPTUKASbHbI.

Ons ckopocTell He meHee 4.88 M/C peKOMEHAYeTCs cefylolee ypasHeHue:
K =7.17(n)07s. (C.22)

O6pasel pacyeTa TEN0BbLIX NOTEPb 3@ CUET KOHBEKL MM AN annapaTta C BO3JYLWHbIM OXNaxXjeHneM npeacTaB/ieH B
C.12.2.4.2.

C.12.2.4.2 [lonyckaem cnepytowine ycnoBus: NOIHOCTbIO 3aK/OYEHHbIW BKOKYX annaparte BO3AYWHbIM oxnaxae-
HNeM umeeT WUpuHy 5.49 m. annHy 10.97 m. BbicoTy 4.88 M (0T YPOBHA OCHOBaHUA [0 Bepxa Xans3un). Temnepartypa BHYT-
peHHero Bo3ayxa nameHsieTca nuHerHo ot 37,78 *C BBepxy fo 10.0 “C BHM3y. TemnepaTypa HapyXHOro Bo3gyxa paBHa
MUHYC 17.78 *C.CKOpOCTb BHYTpeHHero so3ayxa — 0.61 m/c. CKopocTb BeTpa cHapyxu — 9.14 m/c.

KoadhdnuymneHT Tennosoro nponyckanus U BbluncnaT cnegyowmum o6pasom.

K,* 7.88 * 0.21 v = 7.88 * (0.21) (0.61) = 8.01 B1/mM2-K.
KO =7.17(1/)° 78 * 7.17(9.14)°'78 = 40.26 BT/M2 K.
U = 1/|(1/K,) « (1/KO)] = 1/11/(8.01) ¢ (1/40.26)] = 6.68 BT/M2 K.
MOHY0 MHTEHCMBHOCTbL TEN/IOBbLIX NOTEPL YEPE3 NOBEPXHOCTb ONPeAeN AT ciedyowmnm 06pasom:

< = UA{Tt- T0)a 6.68{((5.49) (10.97)] (37.78 -(-17.78)1 + ((4.88)*
X(5.49 ®5.49 * 10.97 + 10.97)J x ((37.78 + 10)/2 - (-17.78))} = 67000 BT.

C.12.2.5 PacyeT NO/IHbIX TEM/IOBbLIX NOTEPb

C.12.2.5.1 HarHeTaTenbHas TAra c BHelHel peyunpkynayunei

[lonyckaem, 4TO KOXyxX umeeT wupuHy 5.49 M. gnunHy 10.97 m u BbicoTy 5.49 M. Pasmepbl BEPXHUX Xaso3n
4.27 x 10.97 m. XX ant3n BXOA4HOT0 BO3yxa pacnonoXeHbl Ha 60KOBbIX CTOPOHAaX BHU3Y. MexAay HarpeBaTeibHbIM 3MeeBU-
KOM M BEPXHUMM Xasto3n nMeeTca cToN6 ropsvero Bo3ayxa BbiCOTON 2.74 m. [lonyckaeM, YTo TeMnepaTypa Hapy>XHOoro Bo3-
Ayxa paBHa MuHyc 17,78 'C. a TemnepaTypa BHYTpeHHero BO34yXxa UW3MeHsleTca NuHeitHo oT 37.78 4C Hap
HarpesaTesibHbIM 3MeeBUKOM A0 10,0°C B HU3Y KOXYyXa.

Tennosble NOTEPU Yepe3 BEPXHME Xanto3un BbIYNCAAIT cneayowmum obpasom:

p0 = 1.383 kr/m3,
p, m 1.136 kr/m3.

[aBneHune, CTUMyNUpyloLee yTeuky 1 BO3HWKaloLee BCAEACTBIE CToN6a ropsivero Bo3ayxa Hag HarpeBaTefibHbiM
3MeeBUKOM, ONpeensioT cneayolwnum o6pasom:

Apl *  (PO“ P,)VP| =12-74 (1.383 - 1,136)1/1.136 = 0.596 meTpa BO3AyLlWHOro cTonba.
MnoTHoCTL BO3Ayxa Npu cpejHeli TemnepaType Noj HarpeBaTeslbHbIM 3MEEBUKOM COCTaBNseT:
p,= (Mp)/(R7) = ((28.96)(101.33)J/{(37.78 ¢ 10.0)72 ¢ 273.15)} = 1.189 Kkr/m3.
CTumynupyloulee yTeuky laBfeHne HKe HarpeBaTe/IbHOro 3MeeBUka onpeenanT cieayownm o6pasom:
Ap2 w1 (p0- p,)YP| = (2.74 (1,383 - 1.189))/1.189 = 0.447 meTpa BO3AYyLHOro cTonba.
MonHoecTUMynupyleeyTeukygaBneHnesaBAAeTCACYMMOiaBNeHNIIBbIW eNHNKXeHarpeBaTeIbHOro3MeeBuKka.
Fp3s Apl ¢ Ap2 » 0.596 + 0.447 = 1.043 meTpa BO3AyLWHOro cton6a.

JTOT nepenag AaBneHunii, o4HaKO, He OrpaHMuMBaeT NoAauy Bo3Ayxa, BXoaswero B annapar. [ocKonbKy Becb anna-
parT 3ak/lueH B KOXYX, NOCTynaww it BO3AyX A0/HKEH NPOXOANTL Yepes BXOAHbIE Kanto3n. KonnMyecTBo BXOASALWEr0 BO3AY-
Xa JO0/KHO PABHATLCS KOMIMYECTBY BbIXOASLWLET0 BO3AyXa. MOXHO 4ONYCTUTb, YTO 3h (PEKTUBHOE CTUMYNUPYIOLLEE YTEUKY
faBneHve SAp* 6yfeT NOPOBHY NOAENEHO MEXAY BXOAHBIMU U BbIXOAHbIMY Xanto3n. CnefoBaTeibHO.

Ap* = 1.043/2 = 0.522 meTpa BO3gyLWHOro cronba.

CkopocTb NpoTeKaHusa yepes naowanb yTeuku Xasno3n coctaBnseT:
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V= (24 FpV1.5),c = L12)(9.807) (0.S22)/1.5)~2 = 2.61 mic.
Toraa WHTEHCUBHOCTb TEMN/IOBbIX NOTEPb BC/IEACTBUE YTEUKN Hepe3 Xan3n 6y,u,eT:
s =qgmep(T.- 70) * ((3600) (2.61) (1.136)) [(0.02) (4.27) (10.97)) |(1.005) (1000/3600)) (37,78 - (-17.78)) = 155100 BT.

KoadhchuumneHT Tennosoro nponyckaHua U paeeH 6.68 BT/MT2 K. TennoBbie NOTEPU Yepe3 NOBEPXHOCTU COCTaBNSA-

UA (7 —TJ = 6.68 (2.74) (5.49 + 5.49 * 10.97) (37.78 - (-17.78)) + 6.68 (2.74) (5.49 ¢ 5.49 ¢ 10.97 * 10.97)«k
y1(37,78 + 10.0¥2 - (-17.78)) ¢ 6.68 ((5.49) (10.97)] (37.78 - (-17.78)) = 80900 Br.

C.12.2.5.2 HarHeTtaTenbHasa Tara 6e3 xaniosu

3T0T cnyvaii paccmaTpuBaeTcs 4NA TOro, 4To6bl nNokasaTb, YTO 6e3 BEPXHUX Xano3n TensoBble NOTepn B YeTbl-
pe — BOCeMb pa3 6o/blie, YeM NPU UX HANUYUKU. Takne NOTEPYU BbI3bIBATCS HEe BCTPeYalLl el NpensTCTBUA eCTEeCTBEH-
HOli TATO BO3Ayxa Yepe3 TPYOHbI Ny4ok. B Takux ycnoBusix pasymHo 6yaeT npuHMMaTb CKOPOCTb BO3AyXa Ha nuueBoi
NOBEPXHOCTU TPYBHOTO Nyyka, paBHoit 15.24 m/MuH. FeomeTpusi annaparta ¢ BO34YyLWHbIM OXJ1aXAEHWEM JOonycKkaeTcs Takoii
Xe. kak u B npumepe C.2.3: NONTHOCTbIO 3aKpbITbl/i annapaT C BO3AYLWHbIM OXNaxXieHneM nMmeeT WwupuHy 4.27 m. 10,97 mn
BbICOTY 2.44 M. lonyckaeTcs Takxe, YTO BO3Jyx HarpesaeTcsi ¢ MUHyc 17.78 aC go nntc 37.78 ‘' C.

TennoBble NOTEPU PaCCUUTLIBAKT CeylolWnm o6pasom:

WHTEHCUMBHOCTbL NOTEPb TEN/I0T0 BO3AYyXa NPY NPOXOXAEHNN Yepe3 TPYyOHbI Ny4yok cocTaBnsAeT:

gm - 3600 VptA = (3600) (15.24/60) (1.136) «4.27) (10.97)] = 48700 Kr/u.

370 npmBoanT K cneayrwuwmm Ten10BbiIM NOTEPAM:
¢ = gmeD(T,- r0) = <48700)((1.005)(1000/3600)) ((37.78 - (-17.78)] = 754700 BT.

ONs 4pYrUX KOHCTPYKUWIA, aHANN3 KOTOPbIX MOXET NOTPe60BaThCsl, PEKOMEHAYETCA NPUMEHSATL MPUHLMUMbI, UCMOb-
30BaHHbIE B 3TUX NpUMepax.
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CBefeHNsa 0 COOTBETCTBMM HaLMOHANbHbIX CTAHAAPTOB
Poccuiickoii ®epepaynn CCbiIOYHBIM MeXAyHapoAHbIM cTaHAapTaM

O603HaYeHne CChblsiou-

HOTO MeX/yHapoAHOro

cTaHpapta

NCco 76

nco 281

NCo 286
(ace yactu)

Mnco 1081

NCo 1461*

NCO 2491

NCO 3744

NCco 4183

NCO 4184

NCco 5287

HanmeHoBaHWe CCbIIOUYHOTO MeX/yHapoaHOro
cTaHgapTa

MopwunnHukn  KavyeHns — HoMuHanb-
Hble cTaTuyeckne Harpysku

MogwunHukn KayeHnss — HomuHanb-
Hble AUHaMUYecKne Harpyskm n HOMUHanb-
Hblli CPOK CNYX6bl

Cuctema fonyckoB u nocagok ISO

PeMeHHbIi npusog — KnuHoBuaHble
PEMHU, PEMHU C KTUHOBUAHLIMU pebpamu u
COOTBETCTBYWOLME LIKUBbI C
Mu — Cnosapb

KaHaBKa-

LIMHKOBbIE NOKPbLITUA, NONYYEHHblE Me-
TOLOM NOTPYXEHWUs a pacnnas, HA U3rOTOB-
NEHHbIX XenesHblX n cTanbHbIX
n3gennax — TexXHW4Yeckne ycrnoBusi U me-
TOAbl UCNbITAHUN

ToHKkMe napannesnibHble LWNOHKA U COOT-
BeTCTBYIOU|ME LIMOHOYHbIE KaHaBKu (pas-
Mepbl B MUNMMETPax)

AkycTnka — Onpepgenenune ypoBHeli
MOLLHOCTM 3BYKa OT UCTOYHUKOB LIYyMa C UC-
nonb3oBaHuem 3BYKOBOIO nasne-
HUS — TexHuyeckuii meton onpepeneHus
B CBOGOAHOM nose Haj oTpaxatLwei nnoc-
KOCTbIO

PemeHHble npusoabl — Knaccuuyeckue
N y3Kne KIMHOBUAHblE peMHU — LWKuBbI C
KaHaBkamMu (cuctema, OCHOBaHHas Ha WU-
puHe 6a3bl oTcyeTa)

PemeHHble NpuBOAbI — Knaccuueckne
W y3KWEe KIWHOBUAHbIE PEMHU — [UHbI B
cucTeme otcueta

MpuBoAbl C  Y3KUMU K/IUHOBUAHBLIMU
peMHaAMn Oonsa aBTOMOGMWIbHOWM npomblL-
NEeHHOCTU — McnbiTaHMe Ha ycTanocTb

O603HaueHne 1 HaMeHoBaHe COOTBETCTBYIOLLED Ha-
LIMOHa/IbHO CTaHaapTa

FOCT 18854—94 (MCO 76—87) Mopwwun-
HUKM KayeHus. CtaTnyeckas rpy3onofAbLEMHOCTb

FOCT 18855—94 (MCO 281—89) Mopawwun-
HUKN KauyeHusa. lIuHamuyeckasa pacyeTHas rpyso-
nogbEMHOCTb n pacueTHbli pecypc
(BONTOBEYHOCTD)

FOCT 30893.1—2002
(MCO 2768-1—89) OCHOBHble HOPMbl B3aWMO-
3ameHsemocTu. O6uwue pgonycku. MpepenbHble
OTK/TOHEHUS NIMHEHbIX W YINOBbIX pasMepoB C
HeykasaHHbIMU Aonyckamu

FOCT 1284.2—89 (MCO 1081—95) Pemun
NPUBOAHbIE K/IMHOBbIE HOPMasbHbIX CEYEHMUIA.
TexHnyeckue ycnosums

FOCT 9.307—89 EpauHaa cuctema 3awuTbl
OT KOPPO3WKN 1 CTapeHusa MaTepuanos v n3aennii.
MokKpbITUA LMHKOBbLIE ropsayne. O6wune Tpebosa-
HUA N MeToAbl KOHTPONA

FOCT 29175—91 (MCO 2491—74) OcHoOB-
Hble HOPMbI B3auMo3ameHsieMmocTy. WnoHku npu-
3MaTMyeckMe HWU3KMEe W LINOHOYHbIE nasbl.
Pasmepbl 1 4ONYCKN

FOCT P 51401—99 (MCO 3744—94) lWym
MalwwnH. OnpeaeneHne ypoBHell 3BYKOBOW MoOLL-
HOCTU WCTOYHMKOB LIyMa MO 3BYKOBOMY faBne-
HUO. TexHuyeckuih MeToL B CYLWECTBEHHO
cB060OAHOM 3BYKOBOM Mose Haj 3ByKOOTpaxato-
e NIocKocTbio

roCT 1284.1—89 (MCO 1081—80. MNCO
4183—80. NCO 4184—80) PemMHM npuBOAHbIE
KINHOBble HOPMAasbHbIX CeyeHuii. TexHnyeckne
ycnosusa

FOCT P S0641—94 (MCO 4183—89) Wku-
Bbl C KAHaBKaMu AN151 06bIYHbIX U Y3KUX KTUHOBbIX
pemHeli. Cuctema, 0OCHOBaHHasa Ha UCXOAHOW WK-
puHe

FOCT 1284.1—89 nco 1081—80.
MCO 4183—80. NCO 4184—80) PemHn npu-
BOJHble K/IMHOBble HOPManbHbIX Ce4YeHuii. Tex-
HUYeckne ycnosus
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OkoHuyaHne Tabnuubl D.1

O603Ha4eHne ccblIoY-

HOI MEXAYHApOAHOK

cTaHpapta

NCoO 5290

nco 8501-

NCO 9563

NCO 10436*

AGMAG60011)

AGMA 6010-E

ICB02»

HanMeHoBaH1e CCbISIOYHOK MeXAyHapOAHOK
cTaHgapTa

PemeHHble npusoabl — LWknBbl € Ka-
HaBKkamMu ANA COEAUHEHHbIX Y3KUX KIUHO-
BUAHbIX peMHeil — CeuyeHna kaHaBokK 9J.
15J. 20J v 25J (athhekTnBHAsA cuctema)

1 MoaroToBka CTanbHbiX MNOBEPXHOCTE
nepej HaHeCeHMEM Kpacok W POACTBEHHbIX
npoaykToB — BusyanbHaa oleHKa 4YuUCcTo-
Tbl NOBEPXHOCTN — YacTb 1: CTeneHu Kop-
po3nM M CTeneHU NOATOTOBKM CTaNbHbIX
NoBepxXHOCTel 6e3 MOKPbITUA U CTanbHbIX
NOBEPXHOCTEW nocsie MNOJSIHOTO yaaneHus
NPEeXHUX NoKpPbITUiA

PemeHHble  npuBOAbl — DNEKTPONpPO-
BOAHOCTb @HTUCTATUYECKUX GECKOHEUHbIX
CUHXPOHHbIX peMHell — XapakTepucTukn n
MeToA UCNbITaHWi

HedTAHas nNpoMbIWIEHHOCTb U Mpo-
MblLW/IEHHOCTb NPUPOAHOTo rasa — [llapo-
Bble TypOGUHbI o6wWwero HasHavyeHua pAns
06CNyXnBaHUA He(TEOUNCTUTENbHbIX
yCTaHOBOK

MpoekTMpoBaHue U BbIGOP 3N1EMEHTOB
[LNA 3aKPbITbIX 3y6uaTbix nepeaad

MpakTnueckuni mMeTo[ cosfaHus
YCTPOCTB MOBbIWEHUS WAN  MOHUXKEHUA
CKOPOCTN C UCNONb30BaHNEM MNPAMO3Y6bIX
UMNNHAPUYECKUX, TeNINKoUAanbHblX, WeB-
POHHBIX U CMWPaNbHO3Y6blX KOHUYECKUX
3y6yaTbiX Konec

EfVHbIN CTPOUTENbHBIN KOAEKC

0603HaueHe N HaMMEHOBaHWNE COOTBETCTBYIOLLENO Ha-
LIMOHA/IbHOTO CTaHaapTa

FOCT 9.402—2004 EpuHaa cuctema 3alum-
Tbl OT KOPPO3UU U CTAPEHUS MaTepuanos u usge-
nuii. TIoKPbITUS Nakokpaco4Hble. [MoAroToBka
MeTan/IMYecknx NOBEPXHOCTEl K OKpallMBaHUO

FOCT 4.424—86 CIMKMN. Typ6uHbl naposbie
cTaymnoHapHble. HomeHknaTypa nokasartenei

FOCT 20689—80 Typ6uHbl napoBble cTa-
LMOHapHble AN1A NpuBOAa KOMNPECCOpPOB W Ha-
rHetatenei. Tunbl, OCHOBHble napameTpbl K
obune TexHnyeckne TpeboBaHusA

*

* COOTBETCTBYIOLWMNIA HAUNOHA/bHbIN CTaHAAPT OTCYTCTBYET. 1o ero yTBepXAeHus peKoMeHAyeTCcsi UCMNoNb30BaTh
nepeBO/, Ha PYCCKWI A3bIK JAaHHOTO MeXAyHapoAHOro cTaHAapTa. MepeBoj AaHHOTO MEXAYHApPOAHOro cTaHAapTa Ha-
xoAnTcs B ®efepanbHOM MHDOPMaLNOHHOM (hOHAE TeXHWYECKUX PerfiaMeHToB U CTaH4apToB

u
VA 22314. USA.

AMepukaHckass accoumauua npoussoauTenein 3ybuatbix nepegady, 1500 King Street, Suite 201. Alexandria.

2' MexayHapofHaa KOH(epeHUnsa AO/KHOCTHbLIX NUL. 3aHUMalLWwmxca ctpontenscteom. 5360 South Workman Mill
Road. Whittier, CA 90601. USA.
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Bubnuorpadgus

ASME Boiler and Pressure Vessel Code, Section VIIl. Rules for construction of pressure
vessels. Division 1

Manual of steel construction — Specification for the design, fabrication and erection of
structural steelfor buildings

Code of standard practice for steel buildings and bridges. American Institute of Steel

Construction. 400N. Michigan Avenue. Chicago. IL 60611, USA

Welded and seamless wroughtsteel pipe

Forged fittings, socket-welding and threaded

Pipe threads, general purpose (Inch)

MpoekTMpoBaHNe 1 BbIGOP 3/IEMEHTOB A5 3aKPbiTbiX 3y6uaTbiX Nepegay

npaKTMHeCKMVI MeTon co3gaHusa yCTpOﬁCTB NOBbIWEHNA NN NOHUXEHNA CKOPOCTN C NCNOJTb-
30BaHNeM NPAMO3Y6bIX LUANHAPNYECKUX, TeNTNKOUAANbHbBIX, LWEBPOHHbLIX U CNMpanbHO3y6biX
KOHUYeCKnx 3y6anb|x Konec

EfVHBI CTPOUTENbHBI KOAEKC
ASME Boilerand Pressure Vessel Code. Section Il. Materials
Test methods for pourpoint of petroleum oils

Reid. E.8., Allen. H.l.. Estimating Pour Points of Petroleum Distillate Blends. Petroleum
Refiner. 1951.30. No. 5. pp.93—95

Index Predicts Cloud. Pour, and Flash Points of Distillate Fuel Blends. Oil and Gas Journal.
November. 9.1970, 68. N0.45. pp. 66—69

Nelson. W.L.. Is There a Practical Pour-Point Correlation? Oil and Gas Journal, May. 14.1973.
71.No.20.p. 108

Phase Equilibna m Systems Containing Water. Chapter 9. Technical Data Book-Petroleum
Refining. 4thedn.. Amencan Petroleum Institute. Washington. D.C.. 1983. pp. 9-23-9-43

McAdams. W.H.. Heat Transmission. 3rd edn.. McGraw-Hill. New York. 1954. pp. 268-271

AmMepukaHckaa accouunauua npousBoguTenein 3ybuaTtbix nepepad. 1500 King Street. Suite 201. Alexandria.

VA 22314. USA.

2) MexayHapoaHasa KOH(epeHUMsa AO/DKHOCTHbIX L. 3aHUMaKLWnxca ctpontenbcTeom. 5360 South Workman Mill
Road. Whittier. CA 00601. USA.
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KnioueBble cnoBa: annapaTbl C BO3AYLWHbIM OX/1aXAEHUEM, TPOEKTUpoBaHue, matepuasbl, M3roToB/€HNE, KOHTPO/b U UC-
NblTaHUA. OTIpy3ka
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